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Abt. I. — On the Origination and Distribution of Species: — 
Introductory Essay to the Flora of Tasmania ; by Dr. Joseph 
D. Hooker.* 

§ 1. Preliminary Remarks. 

The Island of Tasmania does not contain a vegetation pecu- 
liHT to itself, nor constitute an independent botanical region. Its 
plants are, with comparativelv few exceptions, natives of extra- 
epical Australia ; and I have consequently found it necessary 
to study the vegetation of a great part of that vast continent, in 
order to determine satisfactorily the nature, distribution, and 

^ Tothe Editor* of thf American Journal of Science, di'C. : — The sheeto of this 
htrodnetorif Essai/, haviiifj been obliijingly communicated to me in advance of the 
Publication of the concludinjj part of the Fhra of Tasmania^ to which it belongs, 
I tdced and have received tlic distinguished author's permission to reprint them, or 
* considerable portion of them, in your Journal, and now offer them for that pur- 
I*^. This is m order that we may have before ua, at the earliest date, an essay 
J«ch cannot fail to attract the immediate and profound attentfon of scientific men ; 
wrt vhich, if confined to the pages of the Flora of Tatmania, would be seen by 
^^Uv American readers. To those who have intelligentlv observed the course 
j|f »cientific inve««tigati»>n, and the tendency of speculation, it has for some time 
°**D nianifetit that a re-Htatement of tlie Lamarkian hypothesis is at hand. Wo 
***ethi8, in an improved and truly scientific form, in the theories which, recently 
l*opounded by Mr. Darwin, followed by Mr. Wallace, are here so ably and alto- 
^»>er independently maintained. When these views are fully laid before them, 
^ DaturaliiitH of thi«i country will be able to take part in the interesting discussion 
thich they will not fail to call forth. 

Jo Rave room, a few paragraphs are omitted which do not directly bear upon the 
•object m hand. a. o. 

*fiCOXD 8CRIES, Vol. XXIX, No. 85.— JAN , 1860. 
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2 /. 2). Hooker, Introductory Essay to the Flora of Tasmania. 

affinities of the Tasmanian Flora. From the study of certain 
extratropical genera and species in their relation to those of 
Tasmania, I have been led to the far more comprehensive under- 
taking of arranging and classifying all the Australian plants 
accessible to me. This I commenced in the hope of being able 
thereby to extend our knowledge of the affinities of its Flora, 
and, if possible, to throw light on a very abstruse subject, viz. 
the origin of its vegetation, and the sources or causes of its pecu- 
liarity. This again has induced me to proceed with the inquiry 
into the oxigin and distribution of existing species; and, as i 
have already treated of these subjects in the Introduction to the 
New Zealand Flora, I now embrace the opportunity affiDrded 
me by a similar Introduction to the Tasmanian Flora, of revis- 
ing the opinions I then entertained, and of again investigating 
the whole subject of the creation of species by variation, with the 
aid of the experience derived from my subsequent studies of the 
Floras of India and Australia in relation to one another and to 
those of neighboring countries, and of the recently published 
hypotheses of Mr. Darwin and Mr. Wallace. * * * 

In the Introductory Essay to the New Zealand Flora, I ad- 
vanced certain general prooositions as to the origin of species, 
which I refrained from endorsing as articles of my own creed : 
amongst others was the still prevalent doctrine that these are, 
in the ordinary acceptation of the term, created as such, and are 
immutable, tn the present Essay I shall advance the opposite 
hypothesis, that species are denvative and mutable ; and this 
chiefly because, whatever opinions a naturalist may have adopted 
with regard to the origin and variation of species, every candid 
mind must admit that the facts and arguments upon which he 
has grounded his convictions require revision since the recent 
publication by the Linnean Society of the ingenious and orig- 
inal reasonings and theories of Mr. Darwin and Mr. Wallace. 

Further, there must be many who, like myself, having hith- 
erto refrained from expressing any positive opinion, now, after 
a careful consideration of these naturalists* theories, find the as- 
pect of the question materially changed, and themselves freer 
to adopt such a theory as may best harmonize with the facts ad- 
duced oy their own experience. 

The Natural History of Australia seemed to me to be espe- 
cially suited to test sucn a theory, on account of the comparative 
uniformity of its physical features being accompanied with a 
great variety in its t'lora; of the differences in the vegetation 
of its several parts ; and of the peculiarity both of its Fauna 
and Flora, as compared with those of other countries. I accord- 
ingly prepared a classified catalogue of all the Australian species 
in the Herbarium, with their ranges in longitude, latitude, and 
elevation, as far as I could ascertain them, and added what fur- 
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ther information I could obtain from books. At the same time 
I made a careful study of the affinities and distribution of all 
the Tasmanian species, and of all those Australian ones which 
I believed to be found in other countries. I also determined as 
accurately as I could the genera of the remainder, and especially 
of those belon^ng to genera which are found in other countries, 
and I distinguished the species from one another in those genera 
which had not been previously arranged. In this manner I 
have brought together evidence of nearly 8000 flowering plants 
having been collected or observed in Australia, of which I have 
seen and catalogued upwards of 7000. About two-thirds of 
these are ascertained specifically with tolerable accuracy, and 
the remainder are distinguished from one another, and referred 
to ^nera with less certainty, being either undescribed, or de- 
scribed under several names, whilst some are members of such 
variable groups that I was left in doubt how to dispose of them. 
To many who occupy themselves with smaller and better 
worked botanical districts, such results as may be deduced frOm 
the skeleton Flora I have compiled for Australia may seem too 
crude and imperfect to form data from which to determine its 
relations. But it is not from a consideration of specific details 
that such problems as those of the relations of Floras and the 
origin and distribution of organic forms will ever be solved, 
though we must eventually look to these details for proofe of 
the solutions we propose. The limits of the majority of species 
are so undefinable that few naturalists are agreed upon them '* 
to a great extent they are matters of opinion, even amongst 
those persons who believe that species are original and immuta- 
ble creations ; and as our knowledge of the forms and allies of 
each increases, so do these differences of opinions ; the progress 
of systematic science being, in short, obviously unfavorable to 
the view that most species are limitable by descriptions or char- 
acters, unless large allowances are made for variation. On the 
other hand, when dealing with genera, or other combinations of 
species, all that is required is that these be classified in natural 
groups; and that such groups are true exponents of affinities 
settled by Nature is abundantly capable of demonstration. It 
is to an investigation of the extent, relations, and proportions 
of these natural combinations of species, then, that we must 
look for the means of obtaining and expressing the features of a 
Flora ; and if in this instance the exotic species are well ascer- 
tained, it matters little whether or not the endemic are in all 
cases accurately distinguished from one another. Further, in a 
Flora so large as that of Australia, if the species are limited and 

* The most conspicuooa evidence of this lies in tbe fact, that the number of 
known species of flowering plants is by some assumed to be under 80,000, and by 
vthen oT€r 160,000. 
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estimated by one mind and eye, the errors made under each 
genus will so &r counteract one another, that the mean results 
for the genera and orders will scarcely be affected. As it is, the 
method adopted has absorbed many weeks of labor during the 
last five years, and a much greater degree of accu]:iacy could 
only have been obtained by a disproportionately greater outlay 
of time, whilst it would not have materially affected the general 
results. 

With regard to my own yiews on the subjects of the varia- 
bility of existing species and the fallacy of supposing we can 
ascertain anything through these alone of their ancestry or of 
originally created types, they are, in so far as they are liable to 
influence my estimate of the value of the facts collected for the 
analysis of the Australian Flora, unaltered from those which I 
maintained in the * Flora of I^Tew Zealand.' On such theoretical 
questions, however, as the origin and ultimate permanence of 
species, they have been greatly influenced by the views and ar- 
guments of Mr. Darwin and Mr. Wallace above alluded to, 
which incline me to regard more favorably the hypothesis that 
it is to variation that we must look as the means which Nature 
has adopted for peopling the globe with those diverse existing 
forms which, when they tend to transmit their characters un- 
changed through many generations, are called species. Never- 
theless I must repeat, what I have fully stated elsewhere, that 
these hypotheses should not influence our treatment of species, 
either as subjects of descriptive science, or as the means of in- 
vestigatinff the phenomena of the succession of organic forms in 
time, or their dispersion and replacement in area, though they 
should lead us to more philosophical conceptions on these sub- 
jects, and stimulate us to seek for such combinations of their 
characters as may enable us to classify them better, and to trace 
their origin bacK to an epoch anterior to that of their present 
appearance and condition. In doing this, however, the believer 
in species being lineally related forms must employ the same 
metnods of investigation and follow the same principles that 
guide the believer in their being actual creations, for the latter 
assumes that Nature has created species with mutual relations 
analogous to those which exist between the lineally-descended 
members of a family, and this is indeed the leading idea in all 
natural systems. On the other hand, there are so many checks 
to indiscriminate variation, so many inviolable laws that regu- 
late the production of varieties, the time required to produce 
wide variations from any given specific type is so great, and the 
number of species and varieties known to propagate for indefi- 
nite periods a succession of absolutely identical members is so 
large, that all naturalists are agreed that for descriptive purposes 
species must be treated as if they were at their origin distinct^ 
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ad are destined so to remain. Hence the descriptive naturalist 
'ho tfelieves all species to be derivative and mutable, only diflFers 
I practice from nim who asserts the contrary, in expecting that 
le posterity of the organism he des<nibes as species may, at 
)me indefinitely distant period of time, require redescription. 

I need hardly remark that the classificatory branch of Botany 

the only one from which this subject can be approached ; for 
good system must be founded on a due appreciation of all the 
^tributes of individual plants, — upon a balance of their morph- 
lo^cal, physiological, and anatomical relations at all periods of 
leir growth. Species are conventionally assumed to represent, 
ith a sreat amount of uniformity, the lowest degree of such 
slationship; and the facts that individuals are more easily 
rouped into species limited by characters, than into varieties, 
r than species are into limitable genera or groups of higher 
alue, and that the relationships of species are transmitted he- 
iditarily in a very eminent degree, are the strongest appear- 
noes in favor of species being original creations, and genera, 
XX, arbitrarily limited groups of these. 

The diflFerence between varieties and species and genera in re- 
)ect to definable limitation is however one of degree only, and 

increased materials and observation confirm the doctrine which 
have for many years labored to establish, that far more species 
re variable, and far fewer limitable, than has been supposed, 
lat hypothesis will be proportionally strengthened which as- 
imes species to be arbitrarily limited groups of varieties. With 
le view of ascertaining how far my own experience in classifi- 
ition will bear out such a conclusion, I shall now endeavor to 
jview, without reference to my previous conclusions, the im- 
ressions which I have derived from the retrospect of twenty 
ears' study of plants. During that time I have classified many 
Tge and small Floras, arctic, temperate and tropical, insular 
id continental: embracing areas so extensive and varied as to 
istify, to my apprehension, the assumption that the results de- 
ved from these would also be applicable to the whole vegetable 
ingdom. I shall arrange these results successively under three 
3ads; viz., facts derived from a study of classification; secondly, 
om distribution ; thirdly, from fossils ; after which I shall ex- 
nine the theories with which these facts should harmonize. 

§ 2. On the Genei'ol Phenomena of Variation in the Vegetable 

Kingdom, 

1. All vegetable forms are more or less prone to vary as to 
leir sensible properties, or (as it has been happily expressed in 
gard to all organisms), "they are in a state oi unstable equili- 
"ium."* No organ is exactly symmetrical, no two are exact 

* Easajt : Scientific, Political, and Speculatiye ; by Herbert Spencer : p. 280. 
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counterparts, no two individuals are exactly alike, no two parts 
of the same individual exactly correspond, no two species nave 
equal differences, and no two countries present all tne varieties 
of a species common to both, nor are the species of any two 
countries alike in number and kind. 

2. The rate at which plants vary is always slow, and the ex- 
tent or degree of variation is graduated. Sports even in color 
are comparatively rare phenomena, and, as a general rule, the 
best-marked varieties occur on the confines of the geographical 
area which a species inhabits. Thus the scarlet Rhododendron 
{R, arhoreumS of India inhabits all the Himalaya, the Khasia 
Mountains, tne Peninsular Mountains, and Ceylon ; and it is in 
the centre of its range (Sikkim and the Khasia) that these mean 
forms occur which by a graduated series unite into one variable 
species, the rough, rusty-leaved form of Ceylon, and the smooth, 
silvery-leaved form of the northwestern Himalaya. A white 
and a rose-colored sport of each variety is found growing with 
the scarlet in all these localities, but everywhere these sports are 
few in individuals. Also certain individuals flower earlier than 
others, and some occasionally twice a year, I believe in all lo- 
calities. 

3. I find that in every Flora all groups of species may be 
roughly classified into three large divisions : one in which most 
species are apparently unvarying; another in which most are 
conspicuously varying ; and a third which consists of a mixture 
of both in more equal proportions. Of these the unvarying spe- 
cies appear so distinct from one another that most botanists 
agree as to their limits, and their offspring are at once referable 
by inspection to their parents; each presents several 8f>ecial 
characters, and it would require many intermediate forms to 
effect a graduated change from any one to another. The most 
varying species, on the contrary, so run into one another, that 
botanists are not agreed as to their limits, and often fail to refer 
the offspring with certainty to their parents, each being distin- 
guished from one or more others by one or a few such trifling 
characters, that each group may be regarded as a continuous 
series of varieties, between the terms of which no hiatus exists 
suggesting the intercalation of any intermediate variety. The 
genera Rubus^ Rosa, Salix, and Saxifraga^ afford conspicuous ex- 
amples of these unstable species; Ysromca^ Campanula, and 
Lobelia, of comparatively staole ones. 

4. Of these natural groups of varying and unvarying species, 
some are large and some small ; they are also variously distrib- 
uted through the classes, orders, and genera of the Vegetable 
Kingdom ; but, as a general rule, the varying species are rela- 
tively most numerous in those classes, orders, ana genera wluch 
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are the simplest in structure.* Complexity of structure is gen- 
erally accompanied with a greater tendency to permanence in 
form : thus Acotyledons, Monocotyledons, and Dicotyledons are 
an ascending series in complexity and in constancy of form. In 
Dicotyledons, Salices, Urticece^ Ohenopodiacece, and other orders 
with incomplete or absent floral envelops, vary on the whole 
more than Leguminosce, LythracecBj Myrtaceoe^ or JRosacece, yet 
members of these present, in all countries, groups of notoriously 
varying species, as Eucalyptus in Australia, Rosa in Europe, and 
Lotus, Epilobium, and Rvbus in both Europe and Australia. 
Again, even genera are divided : of the last named, most or all 
of the species are variable ; of others, as Epacris, Acacia, and 
the majority of such as contain upwards of sii or eight species, 
a larger or smaller proportion only are variable. But the prom- 
inent fact is, that this element of mutability pervades the whole 
y^etable kingdom ; no class nor order nor genus of more than 
a few species claims absolute exemption, whilst the grand total 
of unstable forms generally assumed to be species probably ex- 
ceeds that of the stable. 

5. The above remarks are equally applicable to all the higher 
divisions of plants. Some genera and orders are as natural, and 
as limitable by characters, as are some species ; others again, 
though they contain many very well-marked subordinate plans 
of construction, yet are so connected by intermediate forms with 
otherwise very diflFerent genera or orders, that it is impossible to 
limit them naturally. And as some of the best marked and 
limited species consist of a series of badly marked and illimita- 
ble varieties, so some of the most naturalf and limitable orders 

* Mr. Darwin, after a very laborioas analysis of many Floras, finds that the spe- 
cies of large genera are relatively more variable than those of small; a result which 
I was long dispofted to doubt, because of the number of variable small genera and 
the fact that monotypic genera seldom have their variations recorded in systematic 
works, but an examination of his data and methods compels me to acquiesce in his 
•tatement It has also been remarked (Bory de Saint- Vincent, Voy. aux Quatre 
Bes de TAfrique) that the species of islands are more variable than those of con- 
tinents, an opinion I can scarcely subscribe to, and which is opposed to Mr. Dar- 
win's facts, inasmuch as insular Floras are characterized by peculiar genera, and 
by liaviag few species in proportion to genera. Bisexual trees and shrubs are gen- 
eraUy more variable than unisexual, which however is only a corollary from what 
is stated above regarding plants of simple structure of flower. On the whole, I 
think herbs are more variable than shrubby plants, and annuals than perennials. It 
woald be curious to ascertain the relative variableness of social and scattered plants. 
The individuals of a social plant, in each area it is social upon, are generally very 
eonstant, bat individuals from different areas often differ much. The Pinus selves- 
trit, Mrtghut, and uncinata are cases in point, if considered as varieties of one ; as 
are the OedaFs of Atlas, Algeria, and the Himalaya. 

f It should be borne in mind that the term natural^ as applied to orders or other 
groups, has often a double significance ; every natural order is so in the sense of 
each of its members being more closely related to one or more of its own group than 
to any of another ; but the term is often used to designate an easily limited natural 
order, that is, one whose members are so very closely related to each other by con- 
ipicooos pecoliarities Uiat its differential characters can be expressed, and itself 
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and genera may respectively consist of only undefinable groups 
of genera or of species. For instance, both OraminecR ana Com- 
positce are, in the present state of our knowledge, absolutely 
limited orders, and extremely natural ones also ; out their gen- 
era are to a very eminent degree arbitrarily limited, and their 
species extremely variable. Orchidece and LeguminosoR are also 
well-limited orders (though not so absolutely as the former), but 
they, on the contrary, consist of comparatively exceedingly 
well-marked genera and species. Melanthacece and Scrophtdari- 
nece, on the other hand, are not limitable as orders, and contain 
very many differently constructed groups; but their genera, and 
to a great extent their species also, are* well-marked and limita- 
ble. The circumstance of a group being either isolated or hav- 
ing complex relations, is hence no indication of its members 
having the same characters. 

Again, as with species, so with genera and orders, we find 
that upon the whole those are the best limited which consist of 
plants of complex floral structure : the orders of Dicotyledons 
are better limited than those of Monocotyledons, and the genera 
of Dichlamydea? than those of Achlamydeae.* 

always recognized ; these may be called objective orders ; Orchidece and Oraminea 
are examples. Any naturalist, endowed with fair powers of observation and general- 
ixation, recognizes the close affinity between a psendobulbous epiphytical, and a ter- 
restrial tuberous-rooted Orchid, or between the Bamboo and Wheat, though the dif- 
ferences are exceedingly great in habit and in organs of vegetation and reproduction. 
Other orders are as natural and may be as well limited, but having no conspicuous 
characters in common, and presenting many subordinate distinct plans of structure, 
may be regarded as tubjectivt. Such are Ranunculactce and Leauminota, of which a 
botanist must have a special and extensive knowledge before he can readily recog- 
nize very many of their members. No degree of natural sagacitv will enable an 
uninstructed person to recognize the close affinity of Clefnati* and Rantmculut^ or 
of Acacia and CytieuB^ though tliese are really as closely related as the Orchids and 
Grasses mentioned above. We do not know why some orders are subjective and 
some objective; but if the theory of creation by variation is a true one, we ought 
through it to reach a solution. 

* There are too many exceptions to this to admit of our concluding at once that 
it is attributable to any pimple and uniform law of variation ; but it maj be ex- 
plained by assuming that the degree or amount of variation is differently manifested 
at different epochs in the history of the group. Thus, if a genus is numerically in- 
creasing, and consequently running into varieties, it will present a group of species 
with complex relations tn/er «« ; if, on the contrary, it is numerically decreasing, 
such decrease must lead to the extinction of some varieties, and hence result in the 
better limitation of the remainder. The application of this assumption to the &ct 
of the best limited groups being most prevalent among the higher classes (t. «., 
among those most complicated in their organization), would at first sight appear an 
argument against progression, were it not for the consideration that the higher 
tribes of plants have in another respect proved themselves superior, in that thev 
have not only far surpassed the lower in number of genera and species, but in indi- 
viduals, and also in bulk and stature. And lastly, as all the highest orders of plants 
contain numerous species and often genera of as simple organization as any of the 
lower orders are, it follows that that physical superiority which is manifested in 
greater extent of variation, in better securing a succession of race, in more rapid 
multiplication of individuals, and even in increase of bulk, is in some senses of m 
higher order than that represented by mere complexity or specializatioo of organ. 
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Now my object in dwelling on this parallelism between the 
characteristics of individuals in relation to species, of species in 
relation to genera, and of genera in relation to orders, is because 
I consider (Introd. Essay to Fl. N. Z.) that it is to the extinction 
of species and genera that we are inaebted for our means of re- 
solving plants into limitable genera and orders. This view is 
now, I oelieve, generally admitted, even by those who still re- 
gard species as ^e immutable units of the vegetable creation ; 
and it therefore now remains to be seen how &r we are warranted 
in extending it to the limitation of species by the elimination of 
their varieties through natural causes.* 

6. The evidence of variability thus deduced from a rapid 
general survey of the prominent facts elicited from a study of 
the principles of classincation, are to a certain extent tested by 
the behavior of plants under cultivation, which operates either 
by hastening the processes of nature (in rapidly inducing va- 
riation), or by eflFecting a prolepsis or anticipation of those pro- 
cesses (in producing sports, i. e. better marked varieties, without 
graduated stages), or by placing the plant in conditions to which 
it would never have oeen exposed in the ordinary course of 
natural events, and which eventually either kill it or give origin 
to a series of varieties which might otherwise have never 
existed.t 

* It foUows as a corollary to the proposition (that species, etc., are naturaUr 
rendered limitable by the destruction of varieties), that there must be some inti* 
mate relation between the rate of increase and the duration of genera (or other groups 
of species) on the one band, and the limitability of their Bpecies on the other. Thus, 
when a genus consists of a multitude of illimitable forms, we may argue witli much 
plausibility that it is on the increase, because no intermediates have as yet been de- 
■troyed, and that the birth of individuals and the production of new forms is pro- 
ceeding at a greater proportional rate than in an equally large genus of which the 
species are limitable. 

f My friend Mr. Wallace treats of animals under domestication, not only as if 
they were in very different physical conditions from those in a state of nature, inas- 
much as every sense and faculty is continually fully exercised and strengthened by 
wild animals, whilst certain of these lie dormant in the domesticated, but also as if 
they were subject to the influence of fundamentally different laws. He says, " No 
bferences as to varieties in a state of nature can be deduced from the observation 
of those occurring among domestic animals. The two are so much opposed that 
what applies to the one is almost sure not to apply to the other." But, m the first 
]^aoe, of the same species of wild animals some families must be placed where cer- 
tain faculties and senses are for more exercised than others, and the difference in 
this respect between the conditions of many families of wild animab is as great as 
those between many wild and tame families ; and secondly, other senses and facul- 
ties, latent and unknown in the wild animal, but which are as proper to the species 
as any it exercised in its wild state, are manifested or developed by it under domes- 
tication. An animal in a state of nature is not then, as Mr. Wallace assumes, "in 
the full exercise of every part of its organization ;" were it so, it could not vary or 
alter with altered conditions, nor could other faculties remain to be called into play 
nmier domestication. The tendency of species when varying cannot be to depart 
iirom the original type in a wild condition and to revert to it under domestication, 
for man cannot invert the order of nature, though he may hasten or retard some of 
its prooeMeSfe * 
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7. Now the prominent phenomena presented by species tinder 
cultivation are analogous m kind and extent to those which we 
have derived from a survey of the affinities of plants in a state 
of nature : a large number remain apparently permanent and 
unalterable, and a large number vary indefinitely. Of the per- 
manent there is little to remark, except that they belong to very 
many orders of plants, nor are they always those which are 
permanent in a state of nature. Many plants, acknowledged by 
all to be varieties, may be propagated by seed or otherwise, 
when their ofispring retains for many successive generations the 
characters of the variety. On the other hand, species which 
have remained immutable for many generations under cultiva- 
tion, do at length commence to vary, and having once begun, 
are thereafter peculiarly prone to vary further. 

8. The variable cultivated species present us with the most 
important phenomena for investigating the laws of mutability 
and permanence ; but these phenomena are so infinitely varied, 
complex, and apparently contradictory, as to defeat all attempts 
to elucidate the history of any individual case of variation by a 
study of its phases alone. It would often appear doubtful 
whether the natural operations of a plant tend most to induce 
or to oppose variation; and we hence find the advocates of 
original permanent creations, and those of mutable variable spe- 
cies, takmg exactly opposite views in this respect, the truth, I 
believe, bein^ that both are right. Nature has provided for the 
possibility of indefinite variation, but she regulates as to extent 
and duration ; she will neither allow her offspring to be weak- 
ened or exhausted by promiscuous hybridization and incessant 
variation, nor will she suffer a new combination of external con- 
ditions to destroy one of these varieties without providing a 
substitute when necessary ; hence some species remain so lone 
hereditarily immutable as to give rise to the doctrine that all 
are so normally, while others are so mutable as to induce a be- 
lief in the very opposite doctrine, which demands incessant law- 
less change. 

9. It would take far too long a time were I to attempt any 
analysis of the phenomena of cultivation, as illustrative of those 
of variability in a state of nature. There are however some broad 
facts which should be borne in mind in treating of variation by 
cross impregnation and hybridity. 

10. Variation is effected by graduated changes ; and the ten- 
dency of varieties, both in nature and under cultivation, when 
further varying, is rather to depart more and more widely from 
the original type, than to revert to it: the best marked varieties 
of a wild species occurring on the confines of the area the spe- 
cies inhabits, and the best marked varieties of the cultivated 
species beibg those last produced by the gardener. - I am aware 
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that the prevalent opinion is that there is a strong tendency in 
coltivatea, and indeed in all varieties, to revert to the type from 
which they departed ; and I have myself quoted this opinion^ 
without questioning its accuracy,* as tending to support the views 
of those who regard species as permanent. A further acquaint- 
ance with the results of gardening operations leads me now ta 
doubt the existence of this centripetal force in varieties, or at 
least to believe that in the phrase " reversion to the wild type," 
many very different phenomena are included. In the first place, 
the majority of cultivated vegetables and cerealia, such as the 
Cabbage and its numerous progeny, and the varieties of wall- 
fruit, show when neglected no disposition to assume the charac- 
ters of the wild states of these plants ;f they certainly degene« 
rate, and even die if Nature does not supply the conditions which 
man (by anticipation of her operations, or otherwise) has pro- 
vided; they become stunted, hard, and woody, and resemble 
their wild progenitora in so far as all stunted plants resemble 
wild plants of similar habit; but this is not a reversion to the 
original type, for most of these cultivated races are not merely 
luxuriant forms of the wild parent. In neglected fields ana 
gardens we see plants of Scotch Kale, Brussels Sprouts, or Kohl- 
rabi, to be all as unlike their common parent, the wild Brassica 
oleraceaj as they are unlike one another ; so, too, most of our 
finer kinds of apples, if grown from seed, degenerate and be- 
came crabs, but in so doing they become crab states of the va- 
rieties to which they belong, an5 do not revert to the original 
wild Crab-apple. And the same is true to a great extent of cul- 
tivated Boses, of many varieties of trees, of the Raspberry, 
Strawberry, and indeed of most garden plants. It has also been 
held, that by imitating the conditions under which the wild 
state of a cultivated variety grows, we may induce that variety 
to revert to its original state ; but, except in the false sense of 
reversion above explained, I doubt if this is supported by evi- 
dence. Cabbages grown by the seaside are not more like wild 
Cabbages than those grown elsewhere, and if cultivated states 
disseminate themselves along the coast, they there retain their 
cultivated form. This is however a subject which would fill a 
volume with most instructive matter for reflection, and which 
receives a hundredfold more illustration from the Animal than 
from the Vegetable Kingdom. I can here only indicate its bear- 
ing on the doctrine of variation, as evidence that Nature operates^ 
upon mutable forms by allowing great variation, and displaying 

• Fl N. Zeal., Introd. Essay, p. x, and Flora Indica, Introduction, p. 14. 

t Heoce the great and acknowledged diflScultj of determining the wild parent 
■pedes of most of our cultivated fruits, cerealia, ete., and in fact of almost every 
member of our Flora Cibaria. This would not be so were their any-disposiiioD iiy 
the neglected cuUivated races to revert to the wild form. 
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little tendency to reversion * With this law the suggestive ob- 
servation of M. Vilmorin well accords, that when once the con- 
stitution of a plant is so broken that variation is induced, it is 
eas^ to multiply the varieties in succeeding generations. 

It may be objected to this line of argument that our cultivated 
plants are, as regards their constitution, in an artificial condition, 
and are, if unaided, incapable of self-perpetuation ; but an arti- 
ficially induced condition of constitution is not necessarily a dis- 
eased or unnatural one, and, so far as our cultivated plants are 
concerned, all we do is to place them under conditions which 
Nature does not provide at the same particular place and time. 
That Nature might supply the conditions at other places and 
times may be inferred finom the fact that the plant is found to 
be provided with the means of availing itself of them when 
provided, while at the same time it retains all its functions, not 
only unimpaired, but in many cases in a more highly developed 
state. We have no reason to suppose that we have violated Na- 
ture's laws in producing a new variety of wheat, — we may have 
only anticipated them ; nor is its constitution impaired because it 
cannot, unaided, perpetuate its race ; it is in as sound and un- 
broken health and vigor during its life as any wild variety is, 
but its ofispring has so many enemies that they do not perpetu- 
ate its race. In the case of annual plants, those only can secure 
the succession of their species whicn produce more seeds annu- 
ally than can be eaten by animals or destroyed by the elements. 
Cultivated wheat will grow and ripen its seed in almost all soils 
and climates, and as its seeds are produced in great abundance, 
and can be preserved alive in any quantity, in the same climate, 
and for many years, it follows tnat it is not to the artificial or 
peculiar condition of the plant itself and still less to any change 
efifected by man upon it, that its annual extinction is due, but to 
causes that have no eflfect whatever upon its own constitution, 
and over which its constitutional peculiarities can exercise no 
control 

11. Again, the phenomena of cross impregnation amongst in- 
dividuals of all species appear, according to Mr. Darwin's accu- 
rate observations, to have oeen hitherto much underrated, both 
as to extent and importance. The prominent fact that the sta- 
mens and pistil are so often placed in the same flower, and come 
to maturity at the same epoch, has led to the doctrine that flow- 
ers are usually self-impregnated, and that the efiect is a conserv- 
ative one as regards the permanence of specific forms. The ob- 

* It is not metDt bj this that auj cfaaracter of m species which may be lost in its 
variety neyer reappears in the descendants of the hitter, for some occasionaUy do 
so in great force ; what is meant is, that the newly acquired characters of the Ta- 
riety are nerer so entirely oUitemted that it has no longer a daim to be considered 
ayariety. 
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tions of Carl Sprengel and others have, however, proved 
.his is not always the case, and that while Nature has appar* 
provided for self-fertilization, she has often insiduously 
;eracted its operation, not only by placing in flowers lures 
isects which cross-fertilize them, but often by interposing 
erable obstacles to self-fertilization, in the shape of structu- 
ipediments to the access of the pollen to the stigma of its 
lower.* In all these instances the double object of Nature 
be traced; for self-impregnation (or " breeding in "), while 
ing identity of form in the offspring, and hence hereditary 
anence, at the same time tends to weakness of constitution, 
hence to degeneracy and extinction: on the other hand, 
•impregnation, while tending to produce diversity of form 
3 ofi&pring, and hence variation and apparent mutability, 
y strengthening the oflfepring favors longevity and apparent 
anence of specific type. The ultimate effect of all these 
ktions is of course favorable to the hypothesis that varia- 
• is the rule, and permanence the exception, or at any rate 
a transitory phenomenon. 

. Hybridization, or cross-impregnation between species or 
well marked varieties, again, is a phenomenon of a very 
ent kind, however similar it may appear in operation and 
>gous in design. Hybridizable genera are rarer that is gen- 
r supposed, even in gardens, where they are so often operated 
, unaer circumstances the most favorable to the production 
hybrid, and unfavorable to self impregnation. Hybrids 
Imost invariably barren, and their characters are not those 
3W varieties. The obvious tendency of hybridization be- 
Q varieties or other very closely allied forms (in which case 
►ffepring may be fertile) is not to enlarge the bounds of va- 
m, but to contract them ; and if between very different 
8, it will only tend to confound these. That some supposed 
es may have their origin in hybridization cannot be denied, 
^e are now dealing with phenomena on a large scale, and 
icing the tendencies of causes uniformly acting, whose effects 
mmistakable, and which can be traced throughout the Veg- 
e Bangdom. In gardening operations the number of hy- 
zed genera is small, their offspring doomed, and since they 
more readily impregnated by the pollen of either parent 
by their own, or by that of any other plant,f they eventu- 

liaB, in Lobelia fulgens, the pollen is entirely prevented by natural causes 
r^acbin^ the sti^a of its own flower. In kidney beans impregnation takes 

imperfectly except the carina is worked up and down artificially, which is 
sd by bees, who may thus either impregnate the flower with its own pollen or 
bat brought from another plant. I am indebted to Mr. Darwin for both these 

nee 'Gterdener'a Chronicle/ 1858, p. 828. 

L Terj mble and careful experimenter, M. Naudin, performed a series of ex- 
bbU at the Jardin dee Plantes at Paris, m order to disooyer the duration of the 
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ally revert to one of their parents : on the other hand, the num- 
ber of varieties is incalculable, the power to vary further is un- 
impaired in their progeny, and these tend to depart further and 
further in sensible properties from the original parent 

In conformity with my plan of starting from the variable and 
not the fixed aspect of Nature, I have now set down the promi- 
nent features of the Vegetable Kingdom, as surveyed from this 
point of view. From the preceding paragraphs the evidence 
appears to be certainly in favor of proneness to change in in- 
dividuals, and of the power to change ceasing only with the life 
of the individual ; and we have still to account for the fact that 
there are limits to these mutations, and laws that control the 
changes both as to degree and kind ; that species are neither 
visionary nor even arbitrary creations of the naturalist ; that 
they are, in short, realities, whether only temporarily so or not 

13. Granting then that the tendency of nature is first to mul- 
tiply forms of existing plants by graduated changes, and next 
by destroying some to isolate the rest in area and in character, 
we are now in a condition to seek some theory of the modxis 
operandi of Nature that will give temporary permanence of char- 
acter to these changelings. And here we must appeal to theory 
or speculation ; for our knowledge of the history of species in 
relation to one another, and to the incessant mutations of their 
environinff physical conditions, is far too limited and incomplete 
to afibrd aata for demonstrating the effects of these in the pro- 
duction of any one species in a native state. 

Of these speculations by far the most important and philo- 
sophical is tnat of the delimitation of species by natural selec- 
tion, for which we are indebted to two wholly independent and 
original thinkers, Mr. Darwin and Mr. Wallace.* Tnese authors 
assume that all animal and vegetable forms are variable, that the 
average amount of space and annual supply of food for each 
species (or other group of individuals) is limited and constant, 
but that the increase of all organisms tends to proceed annually 
in a geometrical ratio; and that, as the sum of organic life on 
the surface of the globe does not increase, the individuals an- 
nually destroyed m\ist be incalculably great; also that each spe- 
cies is ever warring against many enemies, and only holding its 
own by a slender tenure. In the ordinary course of nature this 

pron^cny of fertile hybrids. He concludes that the fertile posterity of hybrids dis- 
appears, to give place to the pure typical form of one or other parent. ** H se peut 
sans doute qu'il y ait des exceptions k cetto loi de retour, et que certains hydrides, 
k la fois tr^s-fertiles et trds-^tablis, tendent k faire souche d'esp^ce ; mais le fait est 
loin d'etre prouv6. Plus nous observons les ph^nom^es d'hybridit^, plus nous in* 
clinous k croire que les espdces soot indissolubleraent li6es k une fonctions dans l*eQ* 
semble des choses, et que c'est le rdle m^me assi^n^ d chacune d'elles qui en deter- 
mine la forme, la dimension et la dur^e." (Annales des So. Nat., s^r. A, t. 9.) 
* Joomal of the Linnean Society of London, Zoology, toL iii, p. 45. 
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annual destruction falls upon the eggs or seeds and young of the 
organifflns, and as it is etfected by a multitude of antagonistic, 
ever-changing natural causes, each more destructive of one or- 
ganism than of any other, it operates with different effect on 
each group of individuals, in every locality, and at every re- 
turning season. Here then we have an infinite number of vary- 
ing conditions, and a superabundant supply of variable organ- 
isms, to accommodate themselves to these conditions. Now the 
organisms can have no power of surviving any change in these 
conditions, except they are endowed with the means of accom- 
modating themselves to it. The exercise of this power may be 
accompanied by a visible (morphological) change m the form or 
structure of the individual, or it may not, in which case there is 
still a chan^ but a physiological one, not outwardly mani- 
fested ; but there is always a morphological change if the change 
of conditions be sudden, or when, through lapse of time, it be- 
comes extreme. The new form is necessarily that best suited to 
the changed condition, and as its progeny are henceforth addi- 
tional enemies to the old, they will eventually tend to replace 
their parent form in the same locality. Further, a greater pro- 
portion of the seeds and young of the old will annually be de- 
stroyed than of the new, and the survivors of the old, being 
less well adapted to the locality, will yield less seed, and hence 
have fewer descendants. 

In the above operations Nature acts slowly on all organisms, 
bat man does so rapidly on the few he cultivates or domesticates ; 
he selects an organism suited to his own locality, and by so modi- 
fying its surrounding conditions that the food and space that 
were the share of others falls to it, he ensures a perpetuation of 
his variety, and a multiplication of its individuals, by means of 
the destruction of the previous inhabitants of the same locality ; 
and in every instance, where he has worked long enough, he 
finds that changes of form have resulted far greater than would 
suffice to constitute conventional species amongst organisms in a 
state of nature, and he keeps them distinct by maintaining these 
conditions. 

Mr. Darwin adduces another principle in action amongst liv- 
ing organisms as playing an important part in the origin of spe- 
cies, viz., that the same spot will support most life when peopled 
with very diverse forms, as is exemplified by the fact that in all 
isolated areas the number of classes, orders, and genera is very 
large in proportion to that of species. 

^S.Onthe General Phenomena of Distribution in Area, 

Turning now to another class of facts, those that refer to the 
distribution of plants on the surface of the globe, the following 
are the most obvious : — 
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14.» The most prominent feature in distribution is that circum- 
scription of the area of species, which so forcibly suggests the 
hypothesis that all the individuals of each species have sprung 
from a common parent, and have spread in various directions 
from it. It is true that the area of some (especially cryptogamic 
and aquatic plants) is so great that we cannot indicate any appa- 
rent centre of diffusion, and that others are so sporadic that they 
appear to have had many such centres ; but these species, though 
more numerous than is usually supposed, are few in comparison 
witli those that have a definite or circumscribed area. 

With respect to this limitation in area,* species do not essen- 
tially differ from varieties on the one hand, or from genera and 
higher groups on the other; and indeed, in respect of distribu- 
tion, they hold an exactly intermediate position between them, 
varieties being more restricted in locality than species, and these 
again more than genera. 

The universality of this feature (of groups having defined 
areas) affords to my mind all but conclusive evidence in fevor 
of the hypothesis of similar forms having had but one parent, 
or pair of parents. And further, this circumscription of species 
and other groups in area, harmonizes well with that principle of 
divergence of form, which is opposed to the view that the same 
variety or species may have origmated at different spots. It also 
follows that, as a general rule, tne same species will not give rise 
to a series of similar varieties (and hence species) at different 
epochs ; whence the geolo^cal evidence of contemporaneity de- 
rived from identity of fossil forms may be relied upon. 

The most obvious cause of this limitation in area no doubt 
exists in the well-known fiict that plants do not necessarily in- 
habit those areas in which they are constitutionally best fitted 
to thrive and to propagate; that they do not grow where they 
would most like to, but where they can find space and fewest 
enemies. We have seen (13) that most plants are at warfare 
with one or more competitors for the area they occupy, and that 
both the number of individuals of any one species and the area 
it covers are contingent on the conditions which determine these 
remaining so nicely balanced that each shall be able at least to 

* It is a remarkable fact that there are some striking anomalies in the distribo- 
tion of plants into provinces, as compared with animals. Thus there is no peculiar^ 
it J in the vegetation of Australia to oe compared with the raritj of placental mam- 
mals, nor with the fact of so manj of the mammals, birds, and fish of Tasmania 
differing from those of the continent of Australia. Nearer home, we find the basiii 
of the Mediterranean with a tolerably uniform flora on the European and North 
African sides, but these ranking as different zoological provinces. The much nar- 
rower delimitation in area of animals than plants, and greater restriction of finunas 
than floras, should lead us to anticipate that plant types are, geologically speaking, 
more ancient and permanent than the higher animal types are, fuid so 1 believe 
them to be, and I would extend the doctrine even to plants of highly oomplcz 
structure. 
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hold its own, and not succumb to the enervating or etiolating 
or smothering influences of its neighbors. The effects of this 
WBT&re are to extinguish some species, to spare only the hardier 
races of others, and especially to limit the remainder both as to 
area and characters. Exceptions occur in plants suited to very 
limited or abnormal conditions, such as desert plants, the chief 
obstacles to whose multiplication are such inorganic and princi- 
pally atmospheric causes as other plants cannot overcome at all ; 
such plants have no competitors, are generally widely distrib- 
uted, and not very variable.* 

15. The three great classes of plants, Acotyledons, Monoco- 
tyledons, and Dicotyledons (Gymnospermous and Angiosperra- 
ous), are distributed with tolerable equality over the surface of 
the globe, inasmuch as we cannot indicate any of the six con- 
tinents (Europe, Asia, Africa, North and South America, and 
Australia) as being peculiarly rich in one to the exclusion of an- 
other. Further, the distribution of some of the larger orders is 
remarkably equable, as Compositcej Leguminosce^ Oraminece^ and 
others; facts which (supposing existing species to have orig- 
inated in variation) would seem to indicate tnat the means of dis- 
tribution have overcome, or been independent of the existing 
apparent impediments, and that the power of variation is equally 
distributed amongst the^ classes, and continuously exerted un- 
der very different conditions. I do not mean that all the classes 
are equally variable, but that each displays as much variety in 
one continent as in another. * 

16. Those classes and orders which are the least complex in 
organi2Uition are the most widely distributed, that is to sa3% they 
contain a larger proportion of widely diffused species. Thus the 
species of Acotyledons are more widely dispersed than those of 
Monocotyledons, and these again more so than those of Dicoty- 
ledons ; so also the species of Thallophytes are among the most 
widely dispersed of Acotyledons, the Oraininece of Monocotyle- 
dons, and the Chenopodiactce of Dicotyledons. This tendency 
of the least complex species to be most widely diffused is most 
marked in Acotyledons, and least so in Dicotyledons,f a fact 
which is analogous to that already stated (4), that the least com- 
plex are also the most variable. 

• Though inrariable forms, they may be, and often are, themselves varieties or 
licet of a species that inhabits more fertile spots, as Poa bulbosa, which is a very 
▼eli-markea and constant form of P. pratensia, occurring in dry sandy soil, from 
Eagland to Northwestern India, its " meadow" relative being a very variable species 
in the tame countries, and always struggling for existence amongst other grasses, 
etc 

f Very much, no doubt, because of the difficulty in classifying Dicotyledons hj 
ODmplexity of organixation ; in other words, of our inability to estimate in a classi- 
ficatory point of view the relative value of the presence or absence of organs in 
plants, where many are present, and where those of low morphological importance 
may have a comparatively high physiological significance. 

iBOOND BERIBS, Vol XXIX, No. 86.-JAN., 1860. 
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17. Though we rarely find the same species running into the 
same varieties at widely sundered localities (unless starved or 
luxuriant forms be called varieties), yet we do often find a group 
of species represented in many distant places by other groups of 
allied forms ; and if we suppose that individuals of the parent 
type have found their waj to them all, the theory that existing 
species have originated m variation, and that varieties depart 
further from the parent form, will account for such groups of 
allied species being found at distant spots ; as also for these 
groups being composed of representative species and eenera. 

18. No general relations have yet been established between 
the physical conditions of a country and the number of species 
or varieties which it contains, further than that the tropical and 
temperate regions are more fertile than the polar, and that per- 
ennial drought is eminently unfavorable to vegetation. It is 
not even ascertained whether the tropical climates produce more 
species than the temperate. 

19. Though we cannot explain the general relations between 
the vegetation and physical condition of any two countries that 
contrast in these respecfe, we may conclude as a general rule 
that those tracts of land present the greatest variety in their 
vegetation that have the most varied combinations of conditions 
of heat, light, moisture, and mineral characters. It is, in the 
present state of our knowledge, impossible to measure the 
amount of the fluctuations of these conflicting conditions in a 
given country, nor if we could can we express them symboli- 
cally or otherwise so as to make them intelligible exponents of 
the amount of variety in the vegetation they affect ; but the fol- 
lowing facts in general distribution appear to me to be favorable 
to the idea that there is such a connection. 

There are certain portions of the surface of the globe charac- 
terized by a remarkable uniformity in their phaenogamic vege- 
tation. These may be luxuriantly clothed, and abound in indi- 
viduals, but are always poor in species. Such are the cooler 
temperate and subarctic lake regions of North America, Fuegia 
and the Falkland Islands, the Pampas of Buenos Ayres, Siberia 
and North Hussia, Ireland and Western Scotland, the great Gran- 
getic plain, and many other tracts of land. Now all these regions 
are characterized by a great uniformity in most of their physical 
characters, and an absence of those varying conditions wnich we 
assume to be stimulante to variation in a locality. On the other 
hand, it is in those tracts that have the most broken surface, va- 
ried composition of rocks, excessive climate (within the limits 
of vegetable endurance), and abundance of light, that the most 
species are found, as in South Africa, many parts of Brazil and 
the Andes, Southern France, Asia Minor, Spain, Algeria, Japan, 
and Australia 
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20. The Polar regions are chiefly peopled from the colder 
temperate ssones, and the species from tne latter which have 
spread into them are very variable, but only within compara- 
tively small limits, particularly in stature, color, and vesture^ 
Many of these polar and colder temperate plants are also founds 
t(^ther with other species closely allied to them^ on the moun- 
tains of the warm temperate, and even tropical zones ; to which 
it is difficult to conceive that they can have been transported by 
agencies now in operation. 

21. The floras of islands present many points of interest 
The total number of species they contain seems to be invariably 
less than an equal continental area possesses, and the relative 
numbers of species to genera (or other higher groups) is also 
muoh less than in similar continental areas. 

The farther an island is &om a continent, the smaller is its 
flora numerically, the more peculiar is its vegetation^ and the 
smaller its proportion of species to genera. In the case of very 
isolated iriands, moreover, the generic types are often those of 
very distant countries, and not of the nearest land. Thus the 
St. Helena and Ascension forms are not so characteristic of trop- 
ical Africa as of the Cape of Good Hope. Those of Kergue- 
len's Land are Antarctic American, not African nor Indian^ 
The Sandwich Islands contain many Northwest American and 
some New Zealand forms. Japan presents us with many genera 
and species unknown except to the eastward of the Rocky Moun- 
tains, in North America."^ So too American, Abyssinian, and 
even South African genera and species are found in Madeira 
and the Canary Islands ; and Fuegian ones in Tristan d Acunha. 

22. There is a strict analogy in this respect between the floras 
of islands and those of lofty mountain -ranges, no doubt in both 
cases owing to the same causes. Thus, as Japan contains vari- 
ous peculiar N. E. American species which are not found in 
N. W. America nor elsewhere on the globe^ and the Canaries 
and Azores possess American genera not found in Europe nor 
Africa, so the lofty mountains of Borneo* contain Tasmanian 
and Himalayan representatives ; the Himalayas contain Andean,- 
Bocky Mountain, and Japanese genera and species ; and the alps 
of Victoria and Tasmania contain assemblages of New Zealand, 
Fuegian, Andean,^ and European genera and species. We can- 
not account for any of these cases of distribution between islands 
and mountains except by assuming that the species and genera 
common to these distant localities have found their way across 
the intervening spaces under conditions which no longer exist. 

* Whilst these Bheeto? nre passing through the prew, I have been informed by- 
Professor Asa Gray that the flora of Japan and N. E. Asia is much more closely 
Allied to that of the Northern United States than to that of America west of the: 
Hockj Mountains. 
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23. There is much to be observed in the condition and distri- 
bution of the introduced or naturalized plants of a country, 
which may be applied to the study of the origin of its indigen- 
ous vegetation. The greater proportion of these are the annual 
and other weeds of cultivated land, and plants which attach 
themselves to nitrogenous soils ; naturalizea perennials, shrubs, 
and trees occur consecutive! jr in rapidly diminishing proportions. 
I can find no decided relation between complexity of structure 
and proneness to migrate, nor much between facilities for trans- 
port or power of endurance or vitality in the seed, and extent 
of distribution by artificial means. I shall return to this subject 
(which I have elsewhere discussed at length with reference to 
the Galapagos Archipelago*) when treating of the naturalized 
plants of Australia. 

24. I venture to anticipate that a study of the vegetation of 
islands with reference to the peculiarities of their generic types 
on the one hand, and of their geological condition (whether as 
rising or sinking) on the other, may, in the present state of our 
knowledge, advance the subjects of distribution and variation 
considerably. The incompleteness of the collections at my com- 
mand from the Polynesian islands, has frustrated my attempts 
to illustrate this branch of inquiry by extending my researcnes 
from the Australian Flora over that of the Pacific. I may how- 
ever indicate as a general result, that I find the sinking islands, 
those (so determined by Darwin's able investigations) character- 
ized as atolls, or as having barrier reeft, to contain compara- 
tively fewer species and fewer peculiar generic types than those 
which are rising. Thus, commencing from the east coast of Afri- 
ca, I find in the Indian Ocean the following iflands marked in 
Darwin's chartf as bounded with fringing reefe or active volca- 
nos, and hence rising : — The Seychelles, Madagascar, Mauritius, 
Bourbon, Ceylon, the Andamans, Nicobar, and Sumatra; the 
vegetation of all which is characterized by great diversity and 
much peculiarity of generic type : whereas those marked as atolls 
or barrier reefe, as the Maldives, Laccadives, and Keeling Island, 
contain few species, and those the same as grow on the nearest 
continents. In the Pacific Ocean, again, the groups of islands 
most remarkable for their ascertained number of very peculiar ge- 
neric types are the Sandwich group, Galapagos, Juan Fernandez, 
Loochoo and Bonin, all of which are rising, and most have ac- 
tive volcanos: those with the least amount of peculiarity are the 
Society group and Fijis, both of which are sinking. In the pres- 
ent state of our knowledge it is not safe to lay much stress on 
these apparent facts, especially as the New Hebrides and New 
Caledonia, which lie very close together, and both, I believe, 

* Linii. Trans., xx. 286. 

f See bis works on Tolcanic islaads and on coral reeft. 
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contain much pecnliaritj^, are in opposite geological conditions, 
the Hebrides nsing and. Caledonia sinking; and the Friendly* 
and Fiji groups, equally near one another, and with, I suspect, 
very similar vegetation, are also represented as being in opposite 
conditions. On the other hand, in the whole of the group mclud- 
ing the Low Archij^elago and the Society Islands, extenaing over 
more than 2000 miles, I observe but one spot,t namely, Eliza- 
beth Island, a mere speck of land, but which is the only known 
habitat of one of the most remarkable genera of Compositce.^ 

25. Many of the above facts in the general distribution of 
species cannot be wholly accounted for by the supposition that 
natural causes have dispersed them over such existmg obstacles 
as seas, deserts, and mountain-chains ; moreover, some of these 
iacts are opposed to the theory that the creation of existing spe- 
cies has taken place subsequent to the present distribution of 
climates, and or land and water, and to tnat of their dispersion 
having been eflfected by the now prevailing aquatic, atmospheric, 
and animal means of transport 

Similar climates and countries, even when altogether favorably 
placed for receiving colonists from each other, and with condi- 
tions suitable to their reciprocal exchange, do not, as a rule, in- 
terchange species. Causes now in operation will not account 
for the feast that only 200 of the New Zealand flowering plants 
are common to Australia, and still less for the contrasting one 
that the very commonest, most numerous, and universally dis- 
tributed Australian genera and species, as Oastiarina, Eucalyp- 
tus^ Acacia^ Boronia, Uclichrysum^ Melaleuca^ etc., and all the 
Australian Tjeguminosce (including a European genus and spe- 
cies), are absent from New Zealand. Causes now in operation 
cannot be made to account for a large assemblage of flowering 
plants characteristic of the Indian peninsula being also inhabit- 
ants of tropical Australia, while not one characteristic Austra- 
lian genus nas ever been found in the peninsula of India. Still 
less will these causes account for the presence of Antarctic and 
European species in the Alps of Tasmania and Victoria, or for 
the reappearance of Tasmanian genera on the isolated lofly 
mountain of Eana-Balou, in Borneo. 

* I find that there is a remarkable difference between the floras of the New Heb- 
rides and Caledonia on the one hand, and those of the Fiji islands and those to tlie 
east of tbem on the other. In the former, New Zealand and Australian types 
aboond ; id the latter, almost ezcliisiyely Indian forms. The differences between 
the floras of Fiji, Samoa, Tonga, Tahiti, and that of India, are in species and not in 
genera, and many species are common to all. 

f Mr. Darwin has left Aurora Island (another of the group) uncoldred, on account 
of the doubtful evidence regarding it, which however is in ravor of its being in the 
•ame ooodition as Elizabeth*s Island. From a list of species communicated by Mr. 
Bsaa, it appears to contain no peculiar plants. 

t FUehia. See Lond. Joum. Bot 1845, iv, p. 640, t 28, 24. [A specimen of 
tbis plant was gaUiered by Prol Dana on the mountains of Tahiti — Eds.] 
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These and a multitude of analogous facts have led to the study 
of two classes of agents, both of which may be reasonablj sup- 
posed to have had a powerful effect in determining the distribu- 
tion of plants ; these are changes of climates, and changes in 
the relative positions and elevations of land. 

26. Of these, that most easy of direct application is the effect 
of humidity in extending the range of species into regions char- 
acterized by what would otherwise be to them destructive tem- 
peratures. 

I have, in the ' Antarctic Flora,' shown that the distribution 
of tropical forms is extended into cold regions that are humid 
and equable further than into such as are dry and excessive; 
and, conversely, that temperate forms advance much further 
into humid and equable tropical regions than into dry and ex- 
cessive ones ; and I have attributed the extension of Tree-ferns, 
Epiphytal Orchids, Myrtaceas, etc., into high southern latitudes^ 
to the moist and equable climate of the south temperate zone. 
I have also shown now conspicuously this kind of climate in- 
fluences the distribution of mountain plants in India, where 
tropical forms of Laurel, Fig, Bamboo, and many other genera, 
ascend the humid extratropical mountains of Eastern Bengal 
and Sikkim to fully 9000 feet elevation ; and temperate genera, 
and in some cases species, of Quercus, Salix, Bosa, Pinus, Pru- 
nus, Camellia, Bubus, Kadsura, Fragaria, ^^sculus, etc., descend 
the mountains even to the level of the sea, in lat 25**. In a 
tropical climate the combined effects of an equable climate and 
humidity in thus extending the distribution of species, often 
amount to 5000 feet in elevation or depression (equivalent to 
15° Fahr. of isothermals in latitude), a most important element 
in our speculations on the comparative ran^e of species under 
existing or past conditions ; and when to this is aaded that the 
average range in altitude of each Himalayan tropical and tem- 
perate and alpine species of flowering plant is 4000 feet, which 
IS equivalent to 12 of isothermals of latitude, we can under- 
stand how an elevation of a very few thousand feet might, under 
certain climatic conditions, suffice to extend the range of an 
otherwise local species over at least 28** parallels of latitude, 
and how a proportionally small increase of elevation in a me- 
ridional chain where it crosses the Equator, may enable temper- 
ate plants to effect an easy passage from one temperate zone to 
the other. 

27. To explain more fully the present distribution of species 
and genera m area, I have recourse to those arguments which 
are developed in the Introductory Essay to the New Zealand 
Flora, and which rest on geological evidence, originally estab- 
lished by Sir Charles Lyell, that certain species of animals have 
survived great relative changes of sea ana land. This doctrine^ 
which I in that Essay endeavored to expand by a study of the 
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iistribution of existing southern species, has, I venture to think, 
acquired additional weight since then, from the facts I shall 
bnng forward under the next head of Geological Distribution, 
and which seem to indicate that many existing orders and gen- 
era of plants of the highest development may have flourished 
during the Eocene and Cretaceous periods, and have hence sur- 
vived complete revolutions in the temperature and geography 
of die middle and temperate latitudes of the globe. 

28. Mr. Darwin has greatly extended in another direction 
these views of the antiquity of many European species, and 
their power of retaining their fades unchanged during most ex- 
tensive migrations, by his theory of the simultaneous extension 
of the glacial temperature in both hemispheres, and its conse- 
quent ^ect in cooling the tropical zone. He argues that, under 
such a cold condition of the surface of the globe, the temperate 
plants of both hemispheres may have been almost confined to 
the tropical zone, whence afterwards, owin^ to an increment of 
temperature, they would be driven up to the mountains of the 
tropics, and back again to those higher temperate latitudes where 
we now find most of them. I have already (New Zealand Essay) 
availed myself of the hypothesis of an austral glacial period, to 
aooount for Antarctic species being found on the alps of Austra- 
lia, Tasmania, and New Zealand ; and if as complete evidence 
of such a proportionally cooled state of the intertropical regions 
were forthcoming as there is of a glacial condition of the tem- 
perate zones, it would amply suffice to account for the presence 
of European and Arctic species in the Antarctic and south tem- 
perate regions, and of the temperate species of both hemispheres 
on the mountains of intermediate tropical latitudes. 

On the other hand, we have sufficient evidence of many of 
what are now the most tropical orders of plants having inhab- 
ited the north temperate zone before the glacial epoch ; and it is 
difficult to conceive how these orders could have survived so 
great a reduction of the temperature of the globe as should have 
allowed the preglacial temperate flora to cross the Equator in 
any longitude. It is evident that, under such cold, the most 
tropical orders must have perished, and their re-creation afler 
the glacial epoch is an inadmissible hypothesis.* 

* The qnestioQ of the state of the mean temperature of the globe during com- 
paratiTely recent geological periods is yearly deriving greater importance in rela- 
tioo to the problem of distribution. Upon this point geolog^ts are not altogether 
dear, nor at one with the masters of physical science. Lvell (Principles, ed. ix, 
cfaapL Tii) attributes the glacial epoch to such a disposition of land and sea as would 
nmdently cool the temperate zones; and he implies that this involves or necessi- 
tates a lowertog of the mean temperature of the whole globe. Another hypothesis 
'% that there was a lowering of the mean temperature of the globe wholly inde- 
peodeot of edj material change in the present relations of sea and land, which cold 
lodneed Uie glacial epoch. A third theory is that such a redisposition of land and 
Nt u wouldinduce a eUuaal epoch in our hemisphere need not be great, nor neces- 
■itite a decrement of the mean temperature of tne whole earth. 
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29. It remains then to examine whether, supposing the glacial 
epoch of the northern and southern hemispheres to have been 
contemporaneous, the relations of land and sea may not have 
been such as that a certain meridian may have retained a tropi- 
cal temperature near the Equator, and thus have preserved toe 
tropical forms. Such conditions might perhaps be attained bj 
supposing two large masses of land at either pole, which should 
contract and join towards the Equator, forming one meridional 
continent, while one equatorial mass of land should be placed 
at the opposite meridian. If the former continent were trav- 
er^d by a meridional chain of mountains, and so disposed that 
the polar oceanic currents should sweep towards the ilquator for 
many degrees along both its shores, its equatorial climate would 
be throughout far more temperate than that of the opposite 
equatorial mass of land, whose climate would be tropical, insa- 
lar, and humid. 

30. The hypothesis of former mountain chains having afforded 
to plants the means of migration, by connecting countries now 
isolated by seas or desert plains, is derived from the evidence 
afforded by geology of the extraordinary mutation in elevation 
that the earth's surface has experienced since the appearance of 
existing forms of animals and plants. In the Antarctic Flora I 
suggested as an hypothesis that the presence of so many Arctic* 
American plants in Antarctic America mi^ht be accounted for 
by supposing that the now depressed portions of the Andean 
chain had, at a former period, been so elevated that the species 
in question had passed along it from the north to the south tem- 
perate zone ;* and there are some facts in the distribution of spe- 
cies common to the mountain floras of the Himalaya and Malay 
Islands, and of Australia and Japan, that would well accommo- 
date themselves to a similar hypothesis. Of such submerged 
meridional lands we have some slender evidence in the fact that, 
in the meridian of Australia and Japan, we have, first, the north- 
west coast of Australia sinking, toother with the Louisiade arch- 
ipelago to its north ; then, approacning the line, the New Ireland 
group is sinking, as are also the Caroline Islands, in lat 7° N. 
Beyond this, however, in lat. 15° N., are the Marianne Islands 
(rising) of whose vegetation nothing is known ; in 27** N., the 

* The continuous extension of so many species along the Cordillera (of whidi 
detailed evidence is given in the Antarctic Flora) from the Rocky MoontaiDs to 
Fuegia, is a most remarkable fact, considering how great the break is between the 
Andes of New Granada and those of Mexico, and that tho intermediate countries 
present but few resting-places for alpine plants. That this depression of the cfaun 
has had a powerful effect in either limiting the extension of species which have ap- 
peared since its occurrence, or in inducing changes of climate which have extin- 
guished species once common to the north and south, is evidenced by the fact that 
a number of Fuegiaii and South Chili plants extend northward as alpines to the 
very shores of the Gulf of Mexico, but do not inhabit the Mexican Andea» whilst 
as many Arctic species advance south to the Mexican Andes, bat da not croM tht 
intennediate depreaaioii and reappear in the Bdiyian Andea. 
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5onin Islands (also rising) ; and in 80** is Japan, with which 
his botanical relationship exists. 

It is objected by Mr. Darwin to this line of argument (as to 
;hat on p. 15, concerning the Pacific Islands), that all these sink- 
ing areas are volcanic islands, having no traces of older rocks 
)n them. But I do not see that this altogether invalidates the 
bvpothesis; for many of the loftiest mountains throughout the 
ualayan Archipelago, New Zealand, and the Pacific Islands, 
ire volcanic ; some are active, and many attain to 14,000 feet in 
elevation, whilst the lower portions of some of the largest of 
^ese islands are formed of rocks of various ages. 

{To he eontinned.) 



&J8T. II. — Some General Views on Archaeology ; by A. MoRLOT.* 

A CENTUBY scarcely has elapsed since the time when it would 
mve been thought impossible to reconstruct the history of our 
jlobe, prior to the appearance of mankind. But, though contem- 
)orarv historians were wanting during this immense pre-human 
jra, the latter has not failed in leaving us a well-arranged series 
)f most significant vestiges : the animal and vegetable tribes, which 
lave successively appeared and disappeared, have left their fossil 
*emains in the successively deposited strata. Thus has been 
X)mposed, gradually and slowly, a history of creation, written, 
IS it were, by the Creator himself. It is a great book, the leaves 
)f which are the stratified rocks, following each other in the 
strictest chronological order, the chapters beinff the mountain- 
jhains. This great book has long been closed to man. But 
Ksience, constantly extending its realm and improving its method 
)f induction, has taught the geologist to study those marvellous 
irchives of creation, and we behold him now unfolding the past 
iges of our world, with a variety of details and a certainty of 
sonclusions well calculated to inspire us with grateful admiration. 

The development of archaeology has been very similar to that 
)f geology. Not long ago we should have smiled at the idea of 
reconstructing the by-gone days of our race, previous to the first 
beginning of history properly so called. The void was filled up, 
partly by representing that ante-historical antiquity as having 
been only of short duration, and partly by exaggerating the 
value and the age of those vague and confused notions which 
constitute tradition. 

* This article is an introduction to a paper entitled, Oeologico-ArchsBological Stud- 
ies in Denmark and Switzerland, appearing in the Bulletin de la Sociiti Vaudoite 
i» 8eienee$ NaiurelleSf for 1869, and of ^hich a separate edition, comprising the 
pment pages, will be published. 

SECOND SERIES, You XXIX, No. 85.-JAN., 1860. 
4 
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It seems to be with mankind at large as with single indiyidQ- 
als. The recollections of our earliest childhood have entirely 
fiided away, up to some particular event which had struck us 
more forcioly, and which alone has left a lasting image amidst 
the surrounding darkness. Thus, excepting the idea of a deluge, 
which exists among so many nations, and therefore appeals to 
have originated before the migration of those same nations, the 
infancy of mankind, at least in Europe, has passed without leav- 
ing any recollection, and history fails here entirely : for what is 
history but the memory of mankind ? 

But, before the beginning of history, there have been life and 
industry, of which various monuments still exist, while others lie 
buried in the soil, much as we find the organic remains of former 
creations entombed in the strata composing the crust of the globe. 
The memorials of antiquity enact here a part similar to that of the 
fossils; and if Cuvier calls the geologist an antiquarian of a new 
order, we can reverse that remarkable saying, and consider the 
antiquarian as a geologist, applying his method to reconstruct 
the first ages of mankind, previous to all recollection, and to work 
out what may be called pre-historical history. This is arehseology 
pure and proper. But archaeology cannot*be considered as com- 
mg to a full stop with the first beginning of history. For the fur- 
ther we recede in our historical researches, the more incomplete 
they become, leaving gaps which the study of the- material re- 
mams helps to fill up. Archaeology therefore pursues its course 
in a parallel line with that of history, and henceforth the two 
sciences mutually enlighten each other. But, with the progress 
of history, the part taken by archaeology goes on decreasing, 
until the invention of printing almost bnngs to a close the re- 
searches of the antiquarian. 

To pursue geological investigations we must first examine the 
present state of our planet and observe its changes ; that is, we 
must begin by physical geography. This supplies us with a 
thread of induction, to guide us safely in our rambles through 
the passed ages of our earth, as Lyell has so admirably set forUi. 
For the laws which govern the organic creation ana the inor- 
ganic world are as invariable as the results of their combinations 
and permutations are infinitely varied ; science revealing to us 
every where the perfect stability of the causes with the diversity 
of the forms. 

So, to understand the past ages of our species, we must first 
begin by examining its present state, following man wherever 
he has crossed the waters and set his foot upon dry land : the 
different nations, which inhabit our earth at present, must be 
studied with respect to their industry, their habits and their gen- 
eral mode of life. We thus make ourselves acquainted with the 
different degrees of civilization, ranging jGrom ^e highest summit 
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of modern development to the most abject state, hardly surpassing 
that of the brute. By that means ethnography supplies us with 
what may be called a contemporaneous scale of development, the 
stages of which are more or less fixed and invariable, whilst ar- 
chaeology traces a scale of successive development with one 
moveable stage, passing gradually along the whole line.* 

Ethnography is consequently to archaeology what physical 
geography is to geology, namely a thread of induction in the 
labyrinth of the past, and a starting point in those comparative 
researches of which the end is the knowledge of mankind and 
of its development through successive generations. 

In following out the principles above laid down, the Scandina- 
vian savans have succeeded m unravelling the leading features 
in the progress of pre-historical European civilization, and in 
distinguishing three principal eras, which they have called the 
stone-age, thebronze-age, and the iron-age,\ 

This great conquest in the realm of science is due chiefly to 
the labors of Mr. Thomsen, director of the ethnographical and 
archaeological museums at Copenhagen:]: and to those of Mr. 
Niisson, professor at the flourishing University of Lund in Swe- 
den.§ 

These illustrious veterans among northern antiquaries have 
ascertained that our Europe, at present so civilized, was at first 
inhabited by tribes to whom the use of metals was totally un- 
known, and whose industry and domestic habits must have borne 
a considerable analogy to what we now see practised among 
certain savages. Bone, horn and especially flint were then used 
instead of metal for manufacturing cutting-instruments and arms. 
This was the stone-age, which might also be called the first great 
phase of civilization. 

The earliest settlers in Europe apparently brought with them 
the art of producing fire. By striking iron-pyrites (sulphuret of 
iron) against quartz, fire can be easily obtainecl. But this method 
can only have been occasionally used, and seems to have been 
confined to some native tribes in Tierra del Fuego.|| The usual 
mode has evidently been that of rubbing two sticks together. 
But on further reflection it is easy to perceive that this was a 

o 

♦ Some nataralists see a correspondence of the same sort between embryology 
tnd comparative anatomy ; for Uiey consider the human embryo as passing during 
its derelopment through the different stages of the scale of animal creation, or, at 
least, as passing through the different states of the embryos of the different stages 
of that scale. 

t The history of Danish archaeology has been sketched by T. Hindenburg. See 
bantk maanednMkrifU i, 1 859. 

t Ledetraad til nordisk Oldkyndighed, Kjoehenhavn, 1836. Published in Eng- 
H by Lord Ellesmere, under the title, ** A Quide to Northern Antiquities. London, 
1848* 

(NilssoD: Seandinavuka Nordent UHnvonare. Lund, 1888 — 1848. 
WeddeU: A Voyage toward* the South Pole in 1822-1824. London, 1827, p. 167 
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most difficult discovery, and must at all events have been pre- 
ceded by a knowledge of the use of fire, as derived from the 
effects or lightning or from volcanic action. 

The stone-age was therefore probably preceded by a period, 
perhaps of some length, during which man was unacquainted 
with the art of producing fire. This, according to Mr. Flourens, 
indicates that the cradle of mankind was situated in a warm cli- 
mate.* 

The art of producing fire has been perhaps the greatest achieve- 
ment of human intelligence. The use of fire lies at the root of 
almost every species of industry. It enables the* savage to fell 
trees, as it allows civilized nations to work metals. Its import- 
ance is so great, that deprived of it man would perhaps scarcely 
have risen above the condition of the brute. Even the ancients 
were sensible of this, as is witnessed by the fable of Prometheus. 
As to their sacred perpetual fire, its origin seems to lie in the 
difficulty of procuring fire, thereby rendering its preservation 
essential. 

In Europe the stone-age came to an end by the introduction of 
bronze. This metal is an alloy of about nine parts of copper and 
one part of tin.f It melts and moulds well ; the molten mass in 
cooling slowly acquires a tolerable degree of hardness, inferior to 
that of steel, it is true, but superior to that of very pure iron. 
We therefore understand how bronze would long be used for 
manufacturing cutting-instruments, weapons and numerous per- 
sonal ornaments. The northern antiquaries have very properly 
called this second great phase in the development of European 
civilization the bronze-age. 

The bronze articles of this period, with a few trifling excep- 
tions, have not been produced by hammering, but have been reg- 
ularly cast, often witn a considerable degree of skill. Even the 
Bword-blades were cast, and the hammer (of stone) was only used 
to impart a greater degree of hardness to the edge of the weapon. 

The bronze-age has therefore witnessed a mining industry, 
which was completely wanting during the stone-age. Now the 
art of mining is so essential to civilization, that without it the 
world would perhaps yet be exclusively inhabited by savages. 

* Flourens : De la longhnti humaine, Paris, 1886, p. 127. ** Man, from the con- 
struction of bis teeth, his stomach, and his intestines, is primitively /rv^varoflU, like 
the monkej. Bat the frugivorous diet is the most unfavorable, because it constraioi 
its followers perpetually to abide in those countries which produce fruit at all seaaooa, 
consequently in warm climates. But, when once the art of cooking was introduced, 
and applied both to vegetable and animal productions, man could extend and vary the 
nature of his diet. Man has consequently two diets ; the first is primitive, natural 
and institictive, and by it he is fnt^ivorouSf the second is artificial, being due en- 
tirely to his intelligence, and by it he is omnivaratu." 

f Bronze is still used for casting bells, cannon, and certain portions of machinery. 
It must not be confounded with common brass, which is a compound of copper and 
lioc, much \em hard, and appearing only in the iron-age. 
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is then worth our while to enquire more closely into the origin 

bronze. 

C!opper was not difficult to obtain. In the first place, virgin 

pper is not particularly scarce. Then, the dilBFerent kinds of ore 

iich contain copper combined with other elements, are either 

;hlj colored, or present a marked metallic appearance, and are 

Qsequently easily known ; they are besides not hard to smelt, 

as to separate the metal. Finally, copper-ore is not at all 
uce ; it is met with in the older geological series of most 
untries. 

Virgin tin is unknown, but tin ore is heavy, of dark color and 
try easy to smelt. However frequent copper may be, tin is of 
re occurence. Thus tlie only mines in Europe which produce 
i at the present day are those of Cornwall in England, and of 
e Erzgeoirge and Fichtelgebirge in Gtermany. 
But tne question arises, whether, previous to the discovery of 
onze, man, owing to the great rarity of tin, may not have 
gun by using copper in a pure state. If so, there would have 
en a copjwr-age between the stone-age and the bronze-age. 
In America this has been really the case. When discovered 
^ the Spaniards, both the two centres of civilization, Mexico 
id Peru, had bronze, composed of copper and tin, and used it 
r manufacturing arms and cutting-instruments in the absence 

iron and steel, which were unknown in the New World. 
at the admirable researches of Messrs. Squier and Davis in 
e antiquities of the Mississippi valley* have brought to light 
I ancient civilization of a remarkable nature, and distinguished 
T the use of raw virgin copper, worked in a cold state, by 
unmering, without the aid of fire. The reason of its being so 
orked lies in the nature of pure copper, which when melted 
)ws sluggishly and is not very fit for casting. A peculiar 
laracteristic of the metal, that of occasionally containing crystals 
* virgin silver, betrays its origin, and shows that it was brought 
Dm the neighborhood of Lake Superior. This region is still 
ch in metallic copper, of which single blocks, attaining a weight 
f fifty tons, have lately been discovered. There was even 
>und at the bottom of an old mine a great mass of copper, which 
le ancients had evidently been unable to raise, and which they 
ad abandoned, after having cut off the projecting parts with 
»ne hatchets.f 

The date of that American copper-age m unknown. All we 
now is, that it must reach at least as far back as ten centuries,, 
lat space of time being deemed necessary for the growth of the 

* Sauier and Davis : Ancient Monuments of the Mississippi Valley. Smithsonian 
Jontrioutions to Knowledge ; Washington, 1848. It is one of the most splendid 
ichaeolo^cal works ever published. 

t Lftpham : The Antiquities of Wisconsin. Smithsonian Contributions to Knowl- 
edge, 1856, p. 76. 



30 A. Morlot on Archceology, 

virgin forests now flourishing upon the remains of that antique 
civilization, of which the modern Indians have not even retained 
a tradition. 

It is finally worthy of remark, that the mound-builders, as the 
Americans call the race of the copper-age, seem to have immedi- 
ately preceded and prepared the way ror the Mexican civiliza- 
tion, destroyed by the Spaniards; for, in progressing south- 
wards, a gradual transition is noticed from the ancient earth- 
works of the Mississippi valley to the more modem construc- 
tions of Mexico, as found by Cortez. 

In Europe the remains of a copper-age are wanting. Here and 
there a solitary hatchet of pure copper is found. But this can be 
easily accounted for by the greater frequency of copper, while 
tin had usually to be brought from a greater distance^ so that its 
supply was more precarious. 

As Europe did not witness a regular development of a copper- 
age, it seems, according to Mr. Troyon's very just remark, that 
the art of manufacturing bronze was brought from another quar- 
ter of the world, where it had been previously invented. It was 
most probably some region in Asia, producing both copper and 
tin, where those two metals were nrst brought into artificial 
combination, and where also traces of a still earlier copper-age are 
likely to be found. 

An apparently serious objection might be started here by 
raising the question, how mines could be worked without the 
aid of steel. This however is sufficiently explained by the fact, 
that the hardest rocks can be easily managed through the agency 
of fire. By lighting a large fire against a rock, the latter is rent 
and fissured, so as considerably to facilitate its quarrying. This 
method was frequently employed when wood was cheaper, and is 
even practised at the present day in the mines of the Rammels- 
berg m Germany, where it facuitates the working of a rock of 
extreme hardness. 

That metal of dingy and sorry appearance, but more truly pre- 
cious than ffold or the diamond — iron — at length appears, giving 
a wonderful impulse to the progressive march of mankind, and 
characterising the third great phase in the development of Euro- 
pean civilization, very properly called the iron-age. 

Our planet never proauces iron in its metallic or virgin state, for 
the simple reason, that it is too liable to oxydation. But among 
the aerolites there are some composed of pure iron with a little 
nickel, which alters neither the appearance nor sensibly the quali- 
ties of the metal. Thus the celebrated meteoric iron discovered by 
Pallas in Siberia was found by the neighboring blacksmiths to 
be malleable in a cold state.* Meteoric iron has even been 

* Pallas: Voyaget en RunU^ Paris, 1798, iy, 696. There was but one man of 
this meteoric iron ; it weighed 1600 pounds. 
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worked by tribes to whom, the use of common iron was unknown. 
Thus Amerigo Vespucci speaks of savages near the mouth of the 
La Plata, who had manumctured arrow-heads with iron derived 
from an aerolite.* Such cases are certainly of rare occurrence, but 
they are not without their importance, for they explain how man 
may probably have first became acquainted with iron, and they 
also account for the occasional traces of iron in tombs of the 
stone-age, if indeed this fact be well established. 

It is notwithstanding evident, that the regular working of 
terrestrial iron-ore must have been a necessary condition of the 
commencement and progress of the iron-age. 

Now, iron-ore is widely diffused in most countries, but it has 
usually the look of common stones, being distinguished more by 
its weight than its color. Moreover its smelting requires a much 
greater degree of heat than copper or tin, and this renders its 
production considerably more difficult than that of bronze. 

But, even when iron had been obtained, what ^ping in the 
dark and how much accumulated experience did it not require, 
to bring forth at will bar-iron or steel ! Chance, if chance there 
be, may have played a part in it But as chance only favors 
those privileged mortals who combine a keen spirit of observa- 
tion with serious meditation and with practical sense, the discov- 
ery was not less difficult or less meritorious. We need not then 
be surprised, if man arrived but tardily at the manufacture of 
iron and steel, which is still daily improving. 

In Carinthia traces of a most primitive method of producing 
iron have been noticed. The process seems to have been as fol- 
lows : on the declivity of a hill was dug an excavation, in which 
was lighted a large fire ; when this began to subside, fragments 
of very pure ore (hydrous-oxyd) were thrown into it and cov- 
ered by a new heap of .wood. When all the fuel had been con- 
sumed, small lumps of iron would then be found among the 
ashes.f All blowing apparatus was in this manner dispensed 
with ; an important fact when we come to consider how much 
the use of a blast complicates metallurgical operations, because 
it implies the application of mechanics. Thus certain tribes in 
Southern Africa, although manufacturing iron and working it 
tolerably well, have not achieved the construction of our com- 
mon kitchen bellows, apparently so simple; they blow labori- 
ously through a tube, or by means of a bladder affixed to it. 

Tne Eomans produced iron by the so-called Catalonian pro- 
cess, and the remains of Roman works of that description have 
been discovered and investigated in Upper Carniola in Austria.:|: 

* SmithsoniaD CoDtributioDS to Knowledge, yoL ii, art 8, p. 178. 

J Communicated to the author by mining engineers in Carinthia. 
Jakrlmeh der k. k. geologi9chen Eeichsanatalt. Wien, 1850, ii, 199. Carinthia 
Upper Oamiola formed part of the Roman province Noricum, celebrated for 
itiiroa. 
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The Catalonian forge is still used in the Pyrenees, where it yields 
tolerable results, but it consumes a large quantity of oharooal, 
requires much wind, and is only to be applied to pure ore, con- 
taining but a very small proportion of earthy matter producing 
scorisB ; for the process consists in a mere reduction with a sol* 
dering and welding together of tb*e reduced particles, without 
the metal properly melting. According to the manner in which 
the operation is conducted, bar-iron or steel are obtained at will 
This direct method dispenses with the intermediate production 
of cast iron, which was unknown to the ancients, and which is 
now the only means of producing iron on a great scale. 

Silver accompanies the inlaroduction of iron into Europe, at 
least in the nortnem parts, while gold was already known auring 
the bronze-age. This is natural, for gold is generally found as 
a pure metal, while silver has usually to be extracted from dif- 
ferent kinds of ore by more or less complicated metallurgical 
operations — for example, by cupellation. 

With iron appear also for the first time in Europe, glass, coined 
money, that powerful agent of commerce, and finally the alpha- 
bet, which, as the monev of intelligence, vastly increases the 
activity and circulation of thought,* and is sufficient of itself to 
characterize a new and wonderful era of progress. From thence 
can we date the dawn of history and of science, in particular of 
astronomy. 

The fine arts also reveal, with the introduction of iron in Eu- 
rope, a new and important element, indicating a striking ad- 
vance. Already in the stone-age, but more in the bronze-age, 
the natural taste for art reveals itself in the ornaments bestowed 
upon pottery and metallic objects. These ornaments consist in 
dots, circles, and zigzag, spiral, and S-shaped lines, the style 
bearing a geometrical character, but showing pure taste and real 
beautv of its kind, although devoid of all delineations of ani- 
mated objects, either in the shape of plants or animals. It is 
only with the iron-age that art, taking a higher range, rose to 
the representation of plants, animals, and even of the human 
frame. No wonder, then, if idols of the bronze-age, as well as 
of the stone-age, are wantitig in Europe. It is to be presumed 
that the worship of fire, of the sun ana of the moon, was preva- 
lent in remote antiquity, at least during the bronze-age, perhaps 
also during the stone-age. 

The preceding pages constitute a sketch, certainly very rouffh 
and imperfect, of the development of civilization. They estao- 
lish however in a striking manner the fact of a progress, slow, 

* " The circulation of ideas is for the mind what the circulation of specie is for 
eommerce, a true source of wealth." 0. V. de Bonstetten : Lhomnu au Midi ei 
Fkomme du Nord, Geo^re, 1826, p. 176. 
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but intermpted and immense, when the starting point is consid- 
ered. The physical constitution of man has naturally benefitted 
by it The details contained in the treatise, of which the pres- 
ent paper forms the introduction, prove that the human race has 
been gradually gaining in vigor and strength since the remotest 
antiquity.* The domestic races also, the dog first, then the 
horse, the ox, the sheep, have shared in this pnysical develop- 
ment. Even the vegetable soil has been gradually improving 
since the stone-age, at least in Denmark. 

And yet there are persons who deny all general progress, see- 
ing everywhere nothing but decay and ruin, like that worthy 
specimen of a northern pessimist, who exclaimed, "see how man 
is degenerated, he has even lost his likeness to the monkey I" 



Art. m. — On a new genus of PatelUform shells fiyrn the Oretace' 
ous rocks of Nebraska f-j^ by F. B. Meek and F. V. Hayden. 
(With a plate.) 

Genus Anisomyon, M. & H. 

E^rm. Uruirog, ujiequal ; /ivc&r, muscle ; in allusion to the unsjrm- 

metrical muscular scar. 

Plate I. 

Oenenc characters. — Shell very thin, patelliform, or obliquely 
conical, with an ovate, oval, or circular base ; margins entire ; 
surface nearly smooth, or only marked by obscure lines of growth, 
crossed on some species by fine radiating striae ; summit more or 
less elevated, located between the middle and the anterior end, 
sometimes nearly central, — immediate apex very small, and ab- 
ruptly curved backwards, but not spiral ; interior without a pro- 
jecting lamina or other appendage. Muscular scar irregularly 
horse-shoe shaped, enlarged at the extremities, with the open 
part directed towards the shorter end of the shell; becoming 
abruptly attenuate, or broken into a row of minute oval or cir- 
cular spots on the right posterior side ; — anterior extremities 
connected by a slender line, which usually passes across just in 
front of the summit. 

* Tbb agrees perfectly with the testimony of statistics. See Qnetelet, 8vt 
Thomme et le devehppement de aes faciUtSB. Paris, 1836, ii, 271. This work of 
fint-rate merit is verj near akin to archeology. Mr. Quetelet has just published a 
Dfcw work which wiU certainly be even more remarkable than the first, and which 
the author of the present paper regrets not having had within his reach. 

t The specimens belong chiefly to the collections brought from Nebraska by 
lieat G. K^ Warren, U. S. Top. £ng. Full illustrations and descriptions of the 
ipedes wiU appear in his report 
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On the left side of the shell, the anterior extremity of the mus- 
cular in)pression (a, fig. 2 and 3, of Plate I.) is generally not so 
much enlarged as on the right, but sometimes extends slightly 
farther forward ; posteriorly it passes around in the form of a 
a band to the middle of the slope behind (6, fig. 2 and 3), 
where it is abruptly enlarged and curves upwards. From this 
point to the larger anterior termination on the right side, there 
IS usually only a slender line (c, fig. 2), which is not always 
quite connected with the enlarged extremity of the band-lite 

f)art coming around from the left side. Generally this slender 
ine is nearly or quite entire, while in other specimens, even of 
the same species, it is broken into a series of minute scars as 
seen at c, fig. 3, and in some instances it seems to be entirely ob- 
solete, so as to leave the enlarged anterior extremity on the 
right, quite isolated. 

In most instances, the specimens are found with the small 
apex (fl?, of fig. 1) broken or worn away, in which condition its 
former existence would scarcely be suspected. In at least one 
species (A. borealis) this small apex seems to be perforated in the 
end, the minute aperture being circular, and about large enough 
to fairly receive the point of a pin. This may be due to acci- 
dent, but the thickened and smooth margin of this little open- 
ing, as seen under a magnifier, has very much the appear- 
ance of a natural orifice. We are not sure that this exists 
in the other species, but suspect it does. In two of the spe- 
cies A. borealis^ and an undescribed form, there are six equiais- 
tant impressed hair lines radiating from the summit down the 
sides, nearly or quite to the margins, but as there are no traces 
of such lines on some of the others, presenting the same inter- 
nal characters, we infer they can scarcely be regarded as a ge- 
neric character. 

From the foregoing description it will be seen that the group of 
shells we propose to include in this genus, although having the 
form of Patella., present striking differences in the unsymmetrical 
character of the muscular scar, indicating fundamental peculiar- 
ities in the structure of the animal, wnile they are all much 
thinner and smoother shells than we usually see in that genus. 
In some specimens, where there api:)ears to be a complete bre^ik 
in the muscular scar on the right posterior side, there would 
seem to be some analogy to the genus Siphonaria, but as we ob- 
serve no traces of a siphoual groove passing through this gap, 
nor any fold in the margin opposite it, and the slender portion 
of the muscular impression usually passes nearly or quite across, 
it is scarcely possiole any organ such as exists in Siphonaria^ 
could have been extruded there. 

The more convex species, such as A, borealis, are somewhat 
similar externally to some species of Hipponyx^ but to say noth- 
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ing of other differences, the fact that the open^ extremity of the 
horse-shoe shaped muscular scar in our shells is always turned 
towards the shorter end, or in other words, that the apex is 
placed in front of the middle instead of behind it, shows they 
nave no affinities to that or any allied genus. 

They would then seem to be perhaps more nearly related to 
Aemcea and Oadinia than to any other of our existing moUusca, 
since in both these genera the animal is more or less unsymmet- 
rical, the former having the branchial plume exserted from the 
right side of the neck, and the latter a siphon occupying a groove 
on the right just in front of the anterior extremity or the mus- 
cular scar, which is shorter on that side than on the other. Our 
shells, however, differ from these genera in the peculiar attenu- 
ate or interrupted character of the muscular impression on the 
right posterior side, and the folding back of the apex.* In the 
thinness of the shell and the nature of the surface, they are 
most like Acnicea, with which we at first thought them probably 
identical, but adopting the opinion of M. d Orbigny that this 
genus is synonymous with Helcium of Montfort, we referred them 
provisionally to the latter as the older name. Not long after- 
wards we observed the peculiar character of the muscular impres- 
sion on an internal cast of one of the species, but at first suppo- 
sed it merely due to some accident ; subsequently however, we 
ascertained that it exists in five clearly distinct species, and can- 
not be regarded as an accidental or specific character. 

It is probable many of the Cretaceous and Jurassic species that 
have been referred by different authors to the genera Patella, 
Acmcea, Helcium, &c., will be found to possess the internal char- 
acters of this genus. Judging from the figures of the Cretace- 
ous and Jurassic species of patelliform shells we have seen in 
published works, specimens showing the muscular scar, have 
rarely been found. We have observed the characters of this 
genus in the following Nebraska species: — 

Anisomyon' borealis, (= Hipponyx horealis, Morton, 1842= 

Helcium carinalum, Meek & Hay den, 1856). 
A. SEXSULCATUS, { = Helcium sexsulcalum, M. & H.). 
A. ALVEOLUS, {= Helcium alveolum, M. & II.). 
A. PATELLIFORMIS, (= Helcium pattlliforme^ M. & H.). 
A SUBOVATUS, {= Helcium subovalum, M. & H.). 

Wathiugton, D. C, Nov. 20, 1859. 

• Dr. A. A. Gould, the well known concholoofist of Boston, to whom we pent 
sketches of these shells, writes that he concuM with us iri regarding them as being 
dearly distinct from all the recent genera to which such fossil forms are usually 
referred 
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Art. rV. — Oeneral account of the resuUs ol the discussion of the 
Declinometer observations made at Oirara College^ Philadelphia^ 
between the years 1840 to 1845, with special reference to the eleven 
year period; by A, D. Bache, SuperintendeDt of the U. S. 
Coast Survey. ^ 

[Commimicated to the American Association for the AdTancement of Sdenoe, by 

authority from the Treasury Department] 

It is proposed to give here in outline the results of an inyes- 
tigation of the magnetic observations made with the declinome- 
ter, between the years 1840 to 1845, at the Girard College ob- 
servatory, with special reference to the eleven year ^riod in the 
amplitude of the solar-diurnal variation and the disturbances of 
the masjnetic declination. Prof Henry, Secretary of the Smith- 
sonian Institution, has kindly offered to publish the memoir in 
full in the Smithsonian Contributions to Knowled^. It is my 
intention to pursue the discussion by taking up the investigation 
of the lunar influence on the same magnetic element. 

In cooperation with the scheme adopted at the British Colonial 
Observatories, a series of magnetic and meteorological observa- 
tions were made at the Girard College observatory with instru- 
ments purchased under the direction of the trustees of the Col- 
lege, the observations being made under the patronage of the 
American Philosophical Society, and finally completed for the 
use of the Topographical Bureau of the War Department 
These observations were made under my direction and superin- 
tendence. The series commenced in May, 1840, and with short 
interruptions terminated in June, 1845, thus famishing a five 
years series of magnetic observations taken bi-hourly up to Oct 
1843, and afl«r that date hourly. The readings of each mag- 
netic element were united into means, and were also presentea 
graphically (in the fourth volume of the record). This was 
done under my direction by J. Ruth, Esq., but owing to other 
laborious duties the record could not be submitted to a more 
complete reduction. I have now resumed the subject by the as- 
sistance of Charles A. Schott, Esq., Assistant in tne Coast Sur- 
vey, by whom, under my immediate direction, and as my assist- 
ant in this special matter, the present paper has been prepared.* 

Although other magnetic observatories furnish by their judi- 
cious geographical location, a basis for the generalization of their 
results, it is nevertheless desirable to obtain results from inter- 
mediate observatories as confirmations or as corrections. In the 
investigation of the disturbance-law at Point Barrow, when 
compared with the same at Toronto, a very remarkable mutual 

* It may be proper to state that this work has been performed out of Office 
hours, aod at my own ezpeni^. 
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a of the law at these stations resulted from such a com- 
1, and farther examination may bring to light other de- 
icies of a mutual character. 

ording to the latest determination the position of the Gi- 
oUege observatory is in latitude 89° 58' 23" (north), and 
ptude 75° 10' 05"=5»» 00™ 40«-3 west of Greenwich. From 
Duto bears 38° 45' west of north (true) and is distant about 
Atute miles. 

\ proposed specially to investigate the law of the eleven 
>erioa, or, as it is more frequently called, the decennial pe- 
here being yet an uncertainty as to its precise length. It 
posed to have some direct or indirect connection with the 
jpot period, which correspondence, according to late inves- 
ms by Prof. R Wolf, is so close as even to exhibit analo- 
listurbances. The following discussion will afford a con- 
ion towards the determination of the epoch of the occur- 
of a minimum in certain phases of the magnetic variation 
isturbances, corresponding to a minimum of the solar spots, 
lethod of reduction is substantially the same as that adopted 
eneral Sabine. Earlier investigations of Dr. Lamont and 
by Mr. Kreil differ from his in not including the discussion 
J disturbances in connecfion with the period in question, 
long as the magnitude of the deflection remains the only 
on by which a disturbance may be recognized as such, the 
ion of any limit of deviation from the normal value of the 
hour, month and year, must necessarily remain in some 
ire arbitrary, or, in other words, there must always remain 
the separation of the disturbances a certain small amount 
ir effect in the remaining regular diurnal progression. To 
the separation, Peirce's criterion has been used with entire 
IS. Afler a preliminary investigation as to the number of 
bances separated, the limit, as pointed out by the criterion, 
eviation of 8 scale divisions (or S''6 of arc) has been adopted 
5 present discussion, as constituting a disturbed observation, 
rdingly all observations differing by that amount or more 
the mean monthly value of their respective hour were 
ed by a pencil line. Next a new hourly mean was taken^ 
ing values so marked, and each observation was again ex- 
id in reference to deviation from this new mean. This pro- 
vas repeated when necessary, so that in all cases, values 
ing eight scale divisions or more from the mean were ex- 
d. The last mean thus obtained for each observing hour 
each month has been called "the normal." These values 
been tabulated and are given for each month and year 
•ately, together with such corrections as the omissions or in- 
ptions demanded. The bi-hourly, and afterwards the huurly 
ngs (and their means) were made 19^*" afler the hour so as 
rrespond to an even Guttingen hour (diagram A). 
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For the purpose of comparing the annual means of the nor* 
mals, or the mean march of the regular solar diurnal variatioQ 
for each year, the results have been expressed analytically by 
means of BessePs formula, and by the application of the method 
of least sQuares. 

Probably owing to the several accidental changes in the sus- 
pension of the bar, and consequent uncertainty in the precise 
amount of scale correction, the mean readings of each year, 
when compared with one another, exhibit differences not actu- 
ally due to irregularities occasioned by declination changes. 
Though this question does not directly bear upon the present in- 
vestigation, which mainly depends on differences of readings, it 
will be proper to remark that the observed increase, giving the 
weight i to the mean of 1840 and 1846 (on account of incom- 
plete record) is under the supposition of a uniform annual 
change between these years, equal to 4'-50. According to Mr. 
Schott's latest investigation of the secular change of the decli- 
nation in Philadelphia supported by observations between the 
years 1701 and 1855*7, the annual increase between the years 
1840 to 1846 is 4''98, a result which accords tolerably well with 
actual observations. According to this formula the declination 
on the 1st of January, 1848, th% mean epoch of the present 
series, is 3° 82' West with a probable error of dblO'. This de- 
clination corresponds to the scale reading 560'31, which has 
been deduced by taking into account the weights of the annual 
means. 

The expressions have been thrown into curves (diagram B), 
and the agreement between computed and observed values is 
shown by the introduction of dots giving the observed reading. 
The probable error of any single representation is ±0''l. By 
means of the formulae the following values were computed. 
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1840 
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1 84 p.m. 


676-71 
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1841 


7 49 


677-96 


1 49 


660-21 


8-06 


1842 


7 86 


671-24 


1 87 


668-96 


7-88 


1848 


7 40 


669-64 


1 24 


658-06 


7-46- 


1844 


7 82 


666-60 


1 18 


689-99 


761 


1845 
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7 84 


636-66 


1 16 


617-81 


8*68 


Mean 


7 86 A.1C 
± 8- 




1 80 P. M. 
±4- 







The inequality constituting the ten or eleven year period is 
plainly exhibited in the last column, the progression of the 
numbers being quite regular; the year 1848 is directlv indicated 
as the year of the minimum range of the diurnal ductuation. 
By means of a special formula, deduced by least squares, and 
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nting a single value within db 0''11, the month of May, 
} indicated as the epoch of minimum amplitude, 
discussion of the disturbances, as far as they bear on the 
ial inequality, next follows, taking in also some collateral 

total number of observations for changes of declination 
td and discussed amount to 24,566 ; of these, according 
preceding investigation, 2,357 were separated as disturb- 
There is one disturbed observation in every 10*4 obser- 
w The discussion of the disturbances is divided into two 
hat of the number, and that of the amount of the deflec- 
Omissions in the record have been supplied by the use of 
ratios showing the law as given by tne full periods, and 
lated values are enclosed within brackets. The number 
arbances in each month of the year or the annual ine- 
in the distribution of the disturbances has been made 
each year, and the means and ratios are also given. The 
al maximum occurs in October (at Toronto in September), 
Dndary in April ; the two minima, nearly equal in amount, 
n February and June (the first one in January at Toronto), 
.tios of the number of monthly disturbances to the aver- 
mber are given in the following table, showing the same 
irided into westerly and easterly values. 
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Total. 


luary, 
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Tch, 
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y. 
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1-27 
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0-65 
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0-80 
0-60 
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0-77 

052m 
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0-9 iMg 
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July, 

August, 

September, 

October, 

November, 

December, 


58 

200M 

0-93 

1-58 

0-96 

1-21 


118 

114 

1-86 

2-50M 

112 

0-74 


0-86 

1-59M 

1-36 

212M 

108 

100 




Mean, 


1-00 


1*0 


100 



ratios show a general correspondence in the numbers of 
y and easterly deflections ; the westerly seem to occur 
requently in August, while the easterly predominate in 
r ; the secondary maximum of both series is in April. 
5 total number the minima occur in February and June, 
llowing table contains the number of disturbances in each 



483 
539 
446 
275 
308 
264 



weight \ 

i Proportional number of western disturbance 937, of east- 
weight |-< ern 912; at Toronto the eastern predominate over the 

( western in the proportion of 1*17 to 1. 
weight ^ 



]Q numbers do not indicate the law of the eleven year pe- 
plainly and systematically as found by the investigation 
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of the diurnal amplitude, yet giving proper weight, (on account 
of deficiencies,) the minimum number of disturbances fiJls in 
the year 1843. 

If we distribute the disturbances, 1,942 in number for the 
even hours, according to their respective hours of occurrence, 
we find the following ratios : 



Philadelphia 


RATIOS. 
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(19i) 


0-82 


1-20 
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2 •• 
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161 


10 " 
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178 
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0-71 
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096 


0-67 


ISSm 


16 " 
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0-78 


148 


18 « 


087 


90 


148 


20 « 


0'40m 


r66M 


167 


22 (19i) 


0-64 


1-68 


170 



The numbers in each column show a regular progression ; the 
disturbances, irrespective of their direction, have a minimum at 
2 P. M., and a maximum at 2 A. M., (at Toronto the respective 
hours are 2 P. M. and 22 P. m.). The principal contrast is be- 
tween the hours of the day and the hours of the night In the 
table given above the most striking result is that the westerly 
disturbances have their minimum precisely at the hour (8 P. M.) 
when the easterly have their maximum, and the exact coinci- 
dence of this result with that deduced by General Sabine for 
Toronto is not less remarkable. In connection with this subject, 
it may be remarked that the same distinguished ma^netist found 
a singular mutual relation to subsist between the phenomena at 
Toronto and Point Barrow, on the shores of the Arctic sea, — 
the laws of the easterly deflection at one station being found to 
correspond at the same local hours with those of the westerly 
deflections at the other station, and vice versa. This contrast 
therefore holds good for Philadelphia as well as Toronto. 

If we classify the disturbances according to their amount, we 
obtain the total aggregate and mean values of a single disturb- 
ance in the different years as follows : 





Ag^egate amount 
in acale diviaions. 


^Mean value. 


Mean value. 


w. 


E. 


1840* 


d 
7166-6 


670 


6-62 


7-20 


1841 


7844*4 


661 


693 


7-07 


1842 


60191 


611 


6-63 


670 


1843 


2932-2 


4-86 


4-85 
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1846 


8621-4 


602 


6-26 


684 



A. D. Bache on Declinometer Observations. 



41 



lie eleven year period is well marked in the aggregate as 
1 as in the mean values, and the precise epoch of the mini* 
m was found by a special formula. It took place in August, 
3, and as a resulting epoch from this and the previous deter- 
lation, June, 1843 may be adopted. This is graphically rep- 
mted on diagram C. 

?he following table gives the ratios of the aggregate amount 
Jisturbances in each month of the year : 
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0-56 


N«»vember, 
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1-09 


1-02 


s. 


0-42m 1 


37 


0-47 


December, 


100 


1-88 


0*61 



n reference to the first column, the maximum amount of dis- 
bances occurs in October (at Toronto in September) ; the min- 
im in June (as at Toronto) ; the secondary maximum occurs 
April (the same at Toronto); the secondary minimum occurs 
February (and at Toronto in January). If separated into 
t and west deflections, maxima occur in September (mean of 
gust and October) and April ; and minima in June and Jan- 
y (same as at Toronto). 

.^he arrangement according to the hours of the day gives the 
owing ratios, to which is added, in the last column, the diur- 
disturbance variation obtained by dividing the excess of og- 
gate westerly over easterly values by the total number of 
8 of observation. 
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[f we compare these ratios with the corresponding numbers 
a preceding table showing the bi-hourly distribution in regard 
number, wc find, irrespective of the direction of the deflec- 
ns, the 2 P. M. minimum preserved. The maximum is earlier 
d occurs at 10 P. M. (At Toronto these hours are respectively 
P. M. and 9 P. M.) At Philadelphia as well aa at Toronto the 
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ratios are nearly inyariable firom 10 A. tf . to 6 P. K., and again 
from 8 P. M, to 8 A. M. The easterly maximum and westerly 
minimum at 8 P. K. form again a marked feature. 

The law goveming the disturbances during a solar day is 
clearly shown, and is of a systematic character. The diurnal 
variation caused by the disturbances, if superposed on the regu- 
lar diumid variation, would produce what is known by the name 
" mean diurnal variation." if we plot the disturbance curve on 
the same scale, or actually superpose it on the curves of the reg- 
ular diurnal variation, it would nardly show to the eye, and the 
compound curve of the mean variation would keep within the 
maximum distance of a dot from the regular curve in the 
diagram (D). The disturbance variation has but one maximum 
and one minimum. Its most prominent feature is the easterly 
deflection at 8 o'clock (+19^™) P. M. Tat Toronto it is at 9 P. M.); 
the maximum deflection amounts at tnat hour to 82" of arc^ and 
to 45'' at Toronto. The greatest westerly deflection occurs at 
6^ (19^) A. K. and amounts to but 14'' (at Toronto the hour is 
3 A. M. with 6", and from a five years series of observation, with 
31" of deflection). The range of the disturbance variation 
equals 46". From 8 in the morning till 6 in the afternoon, the 
mean effect of the disturbances is to deflect the north end of the 
magnet to the west, and during the remaining hours (principally 
night hours) to the east. The westerly and easterly oisturbanoe 
deflections, during a daj, balance within 0''02. 

The annual inequality in the amplitude of the diurnal dis- 
turbance variation cannot satisfactonly be shown on account of 
the short and partly interrupted series of observations. 

It is my intention to continue the discussion of the observa- 
tions made at the Girard College Observatory. 

After the above was written No. 1185 of the Astronomische 
Nachrichten came to hand, containing Prof. R. Wolf's interest- 
ing results on the close connection of the variation in the fre- 
quency of the solar spots, and the corresponding inequality in 
the amplitude of the diurnal variation of the declination. He 
deduces for Munich the simple formula, i?=6'*2734-0''051«, 
where a represents a relative number expressive of the fine- 
quency of the solar spots, directly derivea from observation, 
and ^ the amplitude oi the diurnal variation. He found a close 
correspondence between these phenomena, showing the observed 
and conaputed amplitude for the Munich observations between 
1835 and 1850. The average length of the solar spot period is 
reafllrmed to be 1111 years db 0*04 years. For Philadelphia we 
obtain i?=7'-080+0'-039«, which formula represents the observ- 
ations as follows : 
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The Gorrespondenoe between the observed diurnal amplitude 
and the same oomputed from observations of the solar spots is 
farther exhibited in the annexed diagram (E)< The dotted 
curve is the approximate Toronto curve from observation spe« 
cially introducea to show the agreement at the epoch of the 
maximum in 1848. By computation from the solar spot observ- 
ations, the amplitude at that time would amount to 11''00, the 
whole range of the inequality of the diurnal variation would 
therefore be ll'00-7'-46=8'-54. 

It is much to be desired that this interesting branch of phys- 
ical enquiry be further studied, as it forms otie of the links con*' 
necting terrestrial with cosmical phenomena* 



Abt. V. — A Visual Method of effecting a Precise Automatic Chm^ 
paris<m of Time between distant stations ; by Jonathan Hokeb 
liANE. (With a plate.) 

The visual apparatus of which I here give a general descrip- 
tion was invented severed years ago, and is intended to supply 
the place, under certain circumstances, of the electric telegraph, 
in the determination of differences of longitude. Although the 
wires of the electric telegraph, when suspended in the air, ap- 
pear to leave nothing to be desired, at least for distances of a few 
Hundred miles, in situations where they are available, yet it has 
appeared to me that the visual method I propose may prove use- 
ful in many cases where the stations to be compared, particularly 
the astronomical stations in a trigonometrical survey^ are removed 
to considerable distances from lines of electric telegraph. In 
those situations, also, where submarine or subterranean lines take 
the place of air lines, the visual method, on account of the com- 
paratively slow velocity of the electric signal along the wires of 
Bach lines, and the ojjen and irresolvable question whether the 
signal time might not be greater in one direction than the other, 
would be capable of furnishing a useful check upon the indica- 
tions of the electric telegraph. 
The general features of the method are the following : 
Firsts an intense light shown at one station, A, and viewed at 
the other station, B, as a star. 
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Secondly^ a uniform automatio movement at A, made to inter- 
rupt the light at regular minute periods of say one sixteenth of a 
second from the middle of one interruption to the middle of the 
next. 

Thirdly^ a uniform automatic movement at B, by which the 
star of light is made optically to travel around a circle at the 
rate of one revolution in the same period of one sixteenth of a 
second, the consequence of which is that the {periodical inter- 
ruption becomes visible to the eye as a break in the luminous 
circle produced by the motion of the star, and according as such 
break is seen upon one part or another of the circumference of 
the luminous circle, the relation of the movement at A to that 
at B becomes, inside of the recurring period of one sixteenth of 
a second, known in like manner as if they had been connected 
by a coupling shaft extended from one to the other. 

FoxcrOdif^ a supplementary flash of the light at A, occurring at 
each whole second and during the intervd of one of the inter- 
ruptions before mentioned, which supplementary flash finds itself 
subject, in the movement at B, to an action by which it would be 
carried optically around a circle once only in one whole second, 
and by the position at which it occurs on the circumference of 
that circle indicates the sixteenths of the whole second. Also, a 
still further signal, by which account may be taken of the whole 
seconds, in ways too obvious to require special notice, and which 
will complete the knowledge of the relation of the movements at 
A and B to each other, or of the quantity by which one may be 
in advance of the other in its motion. 

Fifthly^ any of the known methods of effecting automatic com- 
parison of the movement at either station with the clock at that 
station, by which means the comparison of the clocks at the two 
stations will be made to the minutest fraction of a second. Or, 
a single clock may be used, say at A, and any observation at B 
can by known methods be automatically referred to the move- 
ment at that station, and thus compared at once with the clodc 
at A. 

Further, if the automatic movement at B, besides giving opti- 
cal motion to the star of light shown from A, is simultaneously 
made to produce periodical interruption of another intense light 
shown at B and seen at a third station, C, provided with a move- 
ment like that at B, the comparison from A to B may be ex- 
tended directly onward from B to C, and from C onward to a 
fourth station, and so on, and such is the degree of precision 
which seems, so far as we can judge without direct experiment, 
attainable in the comparison between contiguous stations, that 
the probable error of a single comparison between the extremes 
of a line of twenty stations may, I believe, be made smaller 
than the hundredth part of a second. 
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An arrangement suitable for carrying the above plan into 
ffSect is illustrated bj a sketch in the accompanying plate. At 
he station A, the rays of the signal ligbt, diverging from their 
ource L (Plate II, fig. 1, a), are converged by a lens G so as to 
neet and cross each other in the focus B of a telescope. Diverg- 
ng from this point they traverse the object glass 0, and issue 
rom it in a nearly parallel beam directed to the station B. The 
ighl thus transmitted is periodically intercepted at the focus F 
»y the projecting teeth of a rotating disc, or signal wheel, S, 
rhich is made to rotate uniformly at the rate of one revolution 
n about one second. 

The telescope used at the station B for viewing the light 
howQ at A, is furnished with a terrestrial eye-piece, and at that 
K>int where occurs the first image of the object glass, or crossing 
f all pencils of light that can pass through the telescope, is in- 
roduced a refracting glass prism P, shown in section in Fig. 1, b. 
?he pencil formed by the light from A, on traversing the re- 
ractin^ prism, is turned aside so that the star image, which 
iherwise would be formed at «, is formed at «', and the dis- 
»laoement is observed by the eye at E. Since this displacement 
i always in a plane at right angles to the edge of the refracting 
ngle of the prism, if the latter be made to rotate on an axis zz^ 
>arallel to the axis of the telescope, the displaced star ima^e s' 
nil travel in a circle around 5 as a center. If the period of 
evolution be shorter than the duration of the luminous inipres- 
ion on the eye, and the light be unintermitting, the circle de- 
cribed by s' will appear to the eye as a continuous circle of 
ight. The period of one sixteenth of a second may perhaps be 
alcen as sufficiently small for continuity of luminous impression. 
Accordingly, if the prism be made to revolve about sixteen 
imes per second, and precisely sixteen times during each revo- 
ation of the signal wheel S, and if the primary division of the 
itter be made by sixteen equidistant slotted openings in its bor- 
er, then the luminous circle, which but for the interposition of 
be signal wheel would appear continuous and entire, will be 
een in part obliterated, as shown in Fig. 3, the luminous part 
>'D S' having the same ratio to the obliterated part S'G S', that 
be width of one of the slotted openings of the signal wheel has 
3 the width of a tooth. And as the luminous arc S' D S' appears 
n one part or another of the circumference, its angle of position, 
rhich may be observed by brinffing the wire of a position mi- 
rometer into coincidence with the extremities of the arc, will 
etermine the angle of position at which the prism arrives simul- 
ineoualy with the arrival of the signal wheel at a given point of 
eference. 

But for counting the whole sixteenths of a second it will be 
K[uired to know also the simultaneous angle of position of a 
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wheel geared with the prism P so as to revolve only onoe in the 
time of one revolution of the signal wheel. The circular pris- 
matic piece is of a diameter many times greater than that of the 
pencil of light, and the latter traverses the former at its border. 
Around the prismatic piece is fastened a toothed ring, into which 
gears the driving wheel H from which the prism takes its mo- 
tion. Between this wheel H and the regulator £rom which it 
derives its uniform motion, is interposed a satellite wheel ar- 
rangement, by means of which the ODserver, without diBturbioff 
the invariable velocity of the regulator, can set the wheel H, and 
the parts to which it gives motion, forward or back in their 
course, and then allow them to proceed at once with the same 
correct velocity as before. In this way the observer will have 
absolute control of the angle of position of the lununous arc 
S' D S\ and it may be agreed that as this angle of position shwlj 
changes in consequence of the want of perfect unison between the 
movements at the two stations, he shall, from time to time, bring 
the luminous arc back to near coincidence with a standard posi- 
tion, that for instance which is shown in Fig. 8, the exact angle 
of position to be measured, however, in the manner above men- 
tioned. Provided, then, the arc be not allowed to stray &r from 
its standard position, it will be obvious that one part of the bor- 
der of the prismatic piece P will never be traversed by the light 
which passes the sixteen primary openings of the signal wheel 
and forms that arc. The part thus unused is made with parallel 
faces, as shown in the figure, and then any supplementary fiash 
of light occurring midway between the primary ones, will pass 
through the parallel part of P unrefracted, and may be refracted 
by a second prism r', that moment interposed. This second 

{)rism is made to revolve once in the period of the sixteen revo- 
utious of P, and in tiie best mode of construction that occurs to 
me is one of sixteen prismatic pieces P', P', P', &c., bo cut out, 
and attached to the border of a wheel or disc K, made to revolve 
in that period, that the edges of the refracting angles of all of 
them shall be parallel to each other, the whole forming the 
equivalent of a single prism cut into a large toothed wheel 
This wheel El, like r, takes its motion from H, and is so geared 
that during all the intervals of time in which a passing pencil 
would encounter the refracting part of P, it will nave free pas- 
sage through one of the spaces between the pieces P', P', P', Ac, 
which, during the alternate intervals of time, will in their turn 
be interposed in the path of the pencil. Any flash of light, 
therefore, that escapes through any supplementary opening, as ^ 
in the middle of one of the sixteen primary teeth of the signal 
wheel, will, in traversing the telescope at B, be refracted bv one 
of the prisms P' alone, and not by P. And if it be recollected 
that the several prisms P' are in enect parts of one prism, as dia^ 
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y indicated in fig. 1, b, and that the action of this differs 
> respect firom that of P except in its longer period of revo- 
n, and that this period of revolution is the same with that 
e signal wheel, it will be obvious that if several supplement- 
>penings be made in the signal wheel, as for instance two, 
L ti, in two teeth diametrically opposite to each odier, and 
others, v and w^ in teeth adjacent to one of these on each 
of it, the flashes of light through these openings will be 
by the eve at £ to occur at points <', u', v*, u/^ fig. 8, distri- 
d arouna the circumference of a circle concentric with 
S'O, and at angular intervals fix>m each other identical with 
9 between the corresponding openings in the signal wheel, 
ill be further obvious that the ooservM angle of position of 
diameter u' H will depend on the angle of position of the 
d K relatively to that of the signal wheel. The diameter 
becomes, then, by aid of the more exact indication of S' D S\ 
udex by which we know the required angle of position at 
h the wheel K arrives simultaneously with the arrival of 
lignal wheel S at a given point of reference. As the most 
enient mode of procedure m practice, the observer at B may 
Eite the satellite wheel imtil the index diameter u' ^ is brought 
position, for instance the vertical one in the figure, made to 
*te zero, and the position micrometer for taking the anele of 
ion of S' D S' may be graduated to thousandths and ten 
Bandths of a second. 

stead of the above described arrangement there is a modifi- 
n of it which I am disposed to prefer, the tjrpe of which is 
T of telescopes at station B, placed side by side so that one 
contain the rapidly revolving prism and the other the more 
ly revolving one, each prism being in this case unintermit- 
in its action, and the supplementary openings of the signal 
j1 being replaced by the filling up oi a single one of the 
9JJ openings. The omission of the flash of light from this 
would be otjservable through the slow prism and give the 
ired indication, while it would not probablv injure in any 
jrial degree the distinctness of the arc of light seen through 
fiist prism. Instead of a pair of complete telescopes, the 
valent of a pair of eye-pieces with a sliding object-glass to 
nate between them at pleasure, would answer the same pur- 
. In this arrangement no rectification of the prisms by the 
rver would be necessary, it being always possible to observe 
otal deviation. This would be a great advantage on a line 
ery numerous stations, in which case it would, on the first 
ribed plan, be a somewhat critical matter to bring all the in- 
nents on the line into the required correspondence for simul- 
ouB observation. 
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As before intimated, it would be possible to employ but a sin- 
gle clock on the whole line of stations, but as this would require 
signal observations for every time observation at any other than 
the clock station, it would be more convenient to employ a clock 
at every astronomical station. 

The question of the feasibility of the process described in thi« 
paper will depend primarily on the practicability of securing, 
with telescopes of moderate aperture, a suflSciency of light for 
such distances as from fifty to eighty miles, and next on the at- 
tainment of sufficient precision of rate in the uniform motion 
employed. I do not anticipate serious difficulty in either of 
these things. For the uniform motion, considering especially 
the light work it will have to do, the Fraunhofer regulator 
would I presume be everything that is required, or an electro- 
magnetic regulator, similar to that described by me in a paper 
presented to the American Association at their meeting at Mon- 
treal, may be used if found reliable. From what a scientific 
friend has told me of his experience with distant lights, I think 
we are justified in anticipating the easy attainment of sufiiciency 
of light. 

A similar optical means can also be used for comparing a 
mean time clock at one station with a sidereal clock at another, 
by the method of coincidences, without other mechanism than 
the clocks themselves, though with diminished power of precis- 
ion on a long line of stations. The pendulum of the one clock 
is made to carry in the focus of the telescope at its station, an 
opaque disc with a narrow slit, through which, at each oscilla- 
tion, a flash of light is allowed to escape to the other statioD, 
and through the locus of the telescope at that station oscillates 
a wire carried by the pendulum of the other clock, which eclipses 
the flash of light at each coincidence of the two pendulums. 
Or the pendulum at the observing station may carry a mirror, 
in which either a flash or an interruption of light from the other 
station may be observed by reflection, and the coincidence noted 
when the flash or the break is seen at the same point of the fidd 
of view where it is observed with the pendulum at rest 

I have already observed that the visual method proposed in 
this paper might prove useful as a check, at least, upon the in- 
dications of submarine or subterranean lines of electric tele- 
graph. But it seems less liable to uncertainty in its indications 
tniin even the air lines, the signals of which occupy a very ap- 
preciable and more or less ambiguous time in passing, and tnere- 
fore on very extensive surveys it would be very instructive at 
least, and might be found to give increased accurac}', to add to 
the comparisons made by the telegraph wires, further compari- 
sons by means of a sufficient number of the visual instruments 
to reach across the whole extent •f the survey. In case it diould 
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er be xindeTtaken, as has been proposed, to xneastire an exten* 
re arc of the equator, the idea of such a visual method for the 
curate determination of the differences of longitude, would be 
sU worth considering. 

I will close by suggesting one more obvious application of the 
ethod, and that is, the determination of the veiooitv of light, 
bich, with a sufficiently high velocity of revolution of the 
ism and signal wheel, might be done with considerable accu- 
cy by transmitting, in the same manner as before described 
3m a second station to a third, a return signal from the second 
&tion to the first 



JETT. YL — On Osmums Acid, and the position of Osmium in the 
Ksi of Elements; by J. W. Mallet, Prof, of Chemistry, &c, 
Univ. of Alabama. 

In most chemical text-books it is stated, on the authority of 
erzelius, that there are five oxyds of osmium — OsO, 08,0,, 
sO,, OsO 3, and OsO,— of which however the second and 
urdi have not been isolated, although compounds containing 
lem are known. To these may be added a blue substance, 
rst obtuned by Yauquelin and supposed by Berzelius to con- 
st of OsO united to either Os,0, or OsO,, and the highest 
tyd, probably OsO,, the existence of which was announced 
Y Fr6mj in 1854. 

While prepariug osmium from some black platinum residues 
have accidentally obtained, a substance which there is some 
tason to believe may be osmious acid — the hitherto unisolated 
roxyd — mixed indeed with osmic acid, but still permitting cer- 
in of its properties to be observed. 

Three or four ounces of the platioum residue were treated by 
modification of the original process of WoUaston, now seldom 
lopted. The powder was mixed with three times its weight of 
itre, the mixture was fused for some time in an iron crucible, 
id then poured out upon an iron plate. While still warm the 
ised cake was broken into fragments and put into a flask fitted 
ith a cork, through which passed a tube two feet long, bent at 
ght angles, and a funnel-tube, the latter drawn out to a very 
nail bore at the lower end, and reaching to the bottom of the 
ask. The bent tube was well cooled, and undiluted oil of vit- 
ol was very cautiously poured, by a few drops at a time, into 
le funnel. 

The acid produced intense heat on coming in contact with the 
ike of potash salt, and oily drops of a bright yellow color began 
>make their appearance in the cooled tube. These drops very 
lowly congealed to a solid resembling unbleached bees-wax« 
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By the time the sulphuric acid had been added in slight ex< 
a considerable quantity of this yellow substance had colleded 
in the tube and in a receiver attached. By gentle heaiiDg tbt 
whole was obtained in the receiver, and united under a littlt 
water to a single mass. Towards the end of the distillation 
colorless needles and fused drops of the well known osmic acid 
came over, and doubtless a considerable portion of the yellow 
mass in the receiver consisted of the same. 

At first it seemed probable that the yellow color of the latter 
was due merely to some impurity, and it was therefore cautiooslf 
resublimed, but it again collected of the same tint aa before. II 
appeared to be even more fusible and volatile than osmic acid; 
it took a long time to congeal under a stream of cold water flow- 
ing over the outside of a tube in which it had been melted. 

The water in which it was fused acquired a bright yellow 
color, and gave off fumes, the odor of which seemed to me 
somewhat different from that of osmic acid, and which irritated 
the eyes so insufferably that it was scarcely possible to finish 
work with the acid and. put it up for preservation. It waa re- 
moved as a single cake from the water, and sealed up hermeti- 
cally iu a glass tube which had been previously cleansed with 
care from all traces of dust or other organic matter. The water 
in which it had been fused was mixed with caustic potash, and 
gave a solution of very dark brown-red color, sucn a tint al 
would probably result from a mixture of the red* osmile of pot- 
ash discovered by Frdmy with the orange-brown osmiaU of pot' 
ash. 

The sealed tube containing the fused cake or stick of yellow 
acid was allowed to remain upon a table exposed to the direct 
rays of the sun. The acid immediately began to sublime upoa 
the sides of the tube, not in long needles and prismatic crystals 
like osmic acid (which seems to be monoclinic), but in feathery 
crusts like sal-ammoniac, which under a lens had somewhat the 
appearance of minute octahedrons grouped together. The color 
was still bright yellow, but in a short time the sublimed acid 
began to turn black, and in twenty-four hours the whole inner 
surface of the tube was perfectly black and opaque. A tube 
containing pjire colorless osmic acid has been exposed in a simi- 
lar way to the sun for three weeks without any such blackening 
taking place. A tube closed by a cork, or one from which dun 
has not been carefully removed will oilen cause osmic acid to 
turn dark, but never exhibits anything like the absolute black- 
ness and opacity of the whole tube noticed in the present in- 
stance. 

* A ro9t-rtd color is also characteristic of tba aalt suppoaad bj Bertalivi in bt 
tbe Bmmowo4er€khrid of oaauum, corrMpondiag ia tht flhlmript wnm to ttmitt of 

tmmom^ 



/. W. Mallet on Osmiaus Add. 61 

may Itowener to ima^ne the cause of this chanse under- 
r the yellow acid if it be in .fiict the teroxyd of osmiam 
with osmic acid). The teroxyd probably broke up into 
ictd and one of the lower oxyds of oanuom or perhaps 
al itflel£ We might have 

20s03=OsO,+OsO, 
60s03=80804+08,0, 
8080,=2080,+OsO, 
40s03=8080,+Os. 

der to ascertain, if possible, which of the above changes 
en place, the tube was opened two or three months after 
)een sealed, and the contents were examined. The fused 

acid was found to be black and. partially friable; on 

in another glass vessel most of it sublimed, leaving a 
lack powder behind, and condensed in needles, still 

yellowish, but differing little in appearance from com- 
mie acid. The inner surface of the orisiual tube was 
oated with a thin filmy, adherent crust, of a black color 
isiderable lustre. This was scraped off, and a portion of 
y heated in a stream of dry carbonic acid gas until all 
I adherent osmic acid were driven off. After cooling, 
X)nic acid was replaced by dry hydrogen, and heat was 
3plied. Water condensed on the tube beyond the heated 
us proving that an oxyd of osmium, not the metal, was 
xamination. Replacing again the hydrogen by oxygen, 
cid was produced and carried off with the stream of gas^ 
ck powaer scraped off from the original tube was heated^ 
drochloric acid, and seemed to be out slowly acted on ; 
1 however assumed a green color, and hence it is proba- 

the osmium existed as protoxyd. 

not easy to see, without further investigation, how os- 
cid coufd have replaced in part osmic acid in the attempt 
ire the latter as above described. Is tl>ere a particular 
' the decomposition of nitre by heat at which osmium 
Jace nitrogen in nitrite of potash (KO, NO 3)? From 
Ltions of the two elements, to be noticed presently, this 
eem probable, and in fact Fr^my has noticed the crystal- 
of osmite of potash from a solution in hot water of the 
ftke of nitre and iridosmiura. A reason for osmic acid 
being usually obtained from the latter, instead of osmi- 
3,), might perhaps be found in the fact that the chemists 
late years have worked upon osmium recommend the 
titric or nitro-muriatic acid to neutralize the potash — sul- 
icid, to which WoUaston had recourse in his early ex- 
ts, is now seldom employed. Thomson,, in his ^^Cbem- 
Inorganic Bodies,"" published many years ago, observes 
do acid has sometimes a tint of yellow. 
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It does not seem likelj that the cork closing the neck of the 
flask used for distillation had anything to do with the produdioii 
of osmioos acid, if such took place ; t£e cork itself dia not show 
any appearance of being acted on, and there was no blackening 
of its surface until some time after the experiment was ended. 

The reduction of osmic acid generally results in the formation 
of the basic oxyds ; Berzelius, however, observed that on add- 
ing sulphurous acid to a solution of osmic acid the latter passed 
through various shades of color — yeUow^ orange-ydlow, brown, 
green, and at last blue ; he attributed these tints to the succes- 
sive formation of sulphates of the bin-oxyd, sesqui-oxyd, and 
blue oxyd ; but may not the first step in the reduction have 
been osmious acid, giving the yellow color? 

Another and altogether different view of the nature of the 
volatile yellow substance above described was suggested as pos- 
sible by some remarks of Claus in a recent paper on the ten- 
dency to reduction of salts of iridium (Ann» d. Ghem. u. Pharm., 
Aug., 1858, S. 129). This author has shown that the platinum 
metals Ml naturally into these groups, in each of which are con- 
tained two metals resembling in general habit and relations each 
other more closely than members of the remaining gronps. 
Platinum and palladium constitute the first of these pairs, ind- 
ium and rhodium the second, osmium and ruthenium the third. 
The atomic weight of the first-mentioned member of each pair 
is higher than (nearly double) that of the second. 

In the paper quoted Claus remarks that the metal of lower 
' atomic weight in each of these groups is much more easily re- 
duced than the other from superior to inferior grades of combi- 
nation with chlorine ; thus the bichlorid of palladium is reduced 
with much greater ease to proto-chlorid than is the correspond- 
ing compound of platinum ; and, for the same season, probabljT} 
the bi-chlorid of rhodium is not known, but only the sesqni* 
chlorid, while both salts of iridium can be easily obtained. On 
this same principle Claus explains the fact that no oxyd of ru- 
thenium homologous with osmic acid has been obtained, while 
he gives the following reasons for suspecting the existence of 
such an oxyd : " This opinion is based upon the fact, that in 
my preparation of compoimds of ruthenium, which can be ob- 
tained only by energetic processes of oxydation, the material 
worked upon, Notwithstanding all my care and economv, gradu- 
ally diminished, and yet I have never succeeded in collecting a 
volatile product. Once only, when I had fused ruthenium, per- 
fectly free from osmium, with caustic potash and nitre, dissolved 
the mass in water, and decomposed it with nitric acid, I ob- 
served a peculiar odor, quite distinct from that of osmic or ni- 
trous acid ; and afterwards, having covered the beaker, whidi 
was smeared on the edge with tauoW| with a plate of glasBi I 
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rked an nnmistakable blacking of the tallow, caused bj the 
ition of a volatile metallic compound." 
seemed possible that the volatile yellow substance to which 
iresent paper refers might have been an acid oxjd of ruthe- 
* — BuO,, KuO^, or KuO, — and reducible with extreme 
tjj Claus and others having already noticed the reducing 
• of light upon salts of the platinum metals. A portion of 
trust &3m the sides of the tuoe of. yellow acid was carefully 
lined for ruthenium, the various tests given by Claus as 
as that recently proposed by Dr. Oibbs beinff made use of, 
lo proof of the presence of this metal could be obtained. 

le properties of osmium and its compounds are very re- 
cable, and render it a matter of no little interest to trace the 
ypes of this rare substance and fix its place amoug the other 
ents. It is described in most chemical works along with 
nam and its associated metals, mainly on the ground of com- 
ity of origin, for in many respects it is unlike the platinum, 
dlum, rhodium, &c., with which it always occurs in nature. 
^ese metals are commonly thought of as very infusible, of 
t density, very slightly affected by reagents, and very easily 
oed from their compounds to the metallic state ; when more 
ly examined they are found to differ from each other in 
Y of their other properties. The arrangement by Claus of 
>1atinum metals in these groups, each containing one metal 
igh and one of low atomic weight, viz. 

Platinum, Iridium, Osmium, 

Palladium, Rhodium, Buthenium, 

l)een alluded to above ; the two members of each group are 
5 closely related to each other than to any of the rest. Os- 
n and ruthenium are clearly the most electro-negative of the 
8. Graham has inferred the isomorphism of platinum, pal- 
im, iridium and osmium, from the lact that their potassio- 
rida all crystallize in the form of the regular octanedron ; 
corresponding compound of ruthenium has since been added 
le list, while that of rhodium is still unknown. The occur- 
c of two salts under the same form, in the regular system^ of 

[f tsoA a oompound exist, an explanation may be found for the process hj 
1 Fr^mr baa ootained a lower oxjd of ruthenium— probably Uie bin-oxyd — in 
lis. ae roasts the powder of platinum-residue in a stream of air drawn 
g^ a porcelain tube at a bright red heat; osmic add volatilizes, and is said t» 
with it meehanieally the oxjd of ruthenium, which deposits upon fragaients 
roelain placed in tiie cooler part of the tube. But the oxyd is in distinct crjs- 
md can therefore scarcely be C4>nceiYed of as a powder borne along in a merely 
anical way by a stream of rapor ; and, moreover, there is no reason^ fbr oxyd 
theoium only being so borne along, while other substances of no neater den* 
emain behind. Is it not more likelv that a volatile and very easOy reducible 
logue of ocmic add is formed, and amxoat immediately afterwards decomposed, 
■Hag the bin-oxyd of ratheniom! 



{ 
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cotine does not of itself suffice to establish the relation of !» 
morphism between them ; iridio-chlorid of potassiam seema hoir« 
ever to be capable of crystallizing in all proportions with tbe 
platino- and osmio-chlorids. 

The interesting fact has been discovered by Clans that omio- 
cjanid and ruthenio-cjanid of potassium are strictly iaomof* 
pbous with the well-known ferro-cyanid, crystallizing with it in 
all proportions, and even giving very similar precipitates with 
various metallic solutions ; so that, in these double cyanids, os- 
mium and ruthenium are capable of taking the place of tiron. 

In the greater number of its relations, however, osmium pre- 
sents itself as a member of the arsenic group of elements. This 
has been noticed by some recent authors, as by Pro£ Dana in 
the arrangement of the elements adopted in his System of Min- 
eralogy, and by Prof. Miller, who says in his lately published 
Elements of Chemistry that "it presents more analog with a^ 
senic and antimony than with the noble metals." Fr^mj too 
compares osmium in platinum ore to arsenic in the native arsen- 
iurets. 

Nitrogen, phosphorus, arsenic, antimony, and bismuth are 
generally reco^ized as forming a distinct and natural group of 
elements, and into this group it seems from many considerations 
that osmium, and probably ruthenium, ought to be introduced. 
They have some analogies with other natural families, just as 
arsenic is allied to sulphur in native sulph-arseniurets, and nitro- 
gen and chlorine exhibit some resemblance in the nitrates and 
chlorates, but here appear to lie their closest relations. It may 
be interesting to notice some of the principal. points of resem- 
blance to or difference from this group. 

Iridosmine occurs in crystals closely related in form to tbosp 
of arsenic, antimony, and bismuth in the metallic state. The 
analyses of iridosmine are not yet sufficiently numerous or ao- 
curate to enable us to decide upon its normal composition, but 
it seems probable that the two metals occur in variable propo^ 
tions, ana are in this mineral isomorphous, thus establishing, as 
noticed by Dana, a connection between the arsenic group and 
that of the distinctly basic metals, as the arsenic and sulphur 
groups are united through homoeomorphous bismuth, tetrady- 
mite, and tellurium. Dana places iridium in the same section 
with iron, among the metals whose most stable grades of oxyd- 
ation are the prot-oxyd and sesqui-oxyd, but the statement of 
Claus that the hin-oxyd of iridium is the most stable and easily 
prepared compound with oxygen would remove this metal, as 
also perhaps platinum and palladium, from the iron section to 
that containing tin and titanium, and the propriety of this 
transfer may be supported by the relationship of jFr6my*s crys- 
tallized oxyd of ruthenium (doubtless the bin-oxyd) ' "* 
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iAiannont: This was found to bo homoeomorplious with 
lie and (the rutile form of) titanic acid. The bi-chlorid of 
nd potassium too is reported as crystallizing in regular octa- 
cos, like the corresponding salts of iridium, platmum, and 
idiaro. 

lie arsenic section, as given by Dana, includes nitrogeUi 
tphorus, arsenic, antimony, bismuth, osmium, and tellurium* 
last-named is marked as doubtful, and should decidedly be 
ed with sulphur and selenium, to which it is analogous in 
Eur the greater number of its compounds. 
I one of the interesting memoirs lately published by Dumas 
he numerical relations subsisting among the atomic weights 
ba elements, the arsenic series is thus given : 

Atomle wtifhti. 

Nitrogen, - • • 14 

Phosphorus,- • - - 14+17=81 

Arsenic, .... 14+17+44=75 

Antimonv, .... 14+17+88=119 

Bismuth,". - - - 14+17+176=207 

the parallelism of this series with that of chlorine^ iodine, 
is supposed to be shown in the following lines: 

F (19) CI (35-5) Br (80) I (127) 

N (14) P (31) As (75) Sb (122) 

hich a common diflference of 5 is assumed between the two 
ihen in each of the vertical columns (a difiference not strictly 
ight out in the case of phosphorus and chlorine), and in 
£ antimony is given a higher atomic weight than in the 
eding table. Osmium is not included, but in a supplemental 
atQce published we find it placed, with an equivalent some* 
t higher than that usually adopted, in the sxdplmr group, 
ing to complete the following two lines of equivalents: 

iig (12-25) Ca(20) Sr (4375) Ba (68-5) Pb(108 5) 
5(8) S(16) Se (89-75) Te (64-5) Os (99-5) 

^een the paired members of which a common difference of 4 
ipposed to exist 

et osmium and ruthenium be brought into the arsenic group, 
the series of atomic weights will then stand thus : 

Atomic welghtt. 

Nitrogen, - • - 14 

Phosphorus, .... 14+17=81 

Euthenium, - • - 14+17+22-53 

Arsenic, .... 14+17+44=75 

Osmium, ... - 14+17+66=97 

Antimony, .... 14+17+88=119 

Bismuth, - - - • 14+17+176=207 
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The atomic weights of ruthenium and osmium are here assumed 
as 63 and 97, numbers not differing more widely from those 
commonly received — 62*2 (Claus) and 99*6 (Berzelius) — ^than do 
several of those assumed by Dumas. Our knowledge of these 
two equivalents is based upon very limited data, and can but be 
looked on as approximative merelv. As regards osmium, Fr^my 
says that in several experiments he has obtained an equivalent '' 
number lower than that Riven by Berzelius, and the vapo^ 
density of osmic acid, which we shall notice presently, points to 
an e(}uivalent close to 97. A re-determination of this equiva- 
lent IS very much to be desired. 

Taking the series as given above, we find ruthenium and 
osmium to &11 in between phorphorus and arsenic — arsenic and 
antimony ; the numbers from phosphorus to antimony increas- 
ing by 22 — 11 6 6 — 88, just as in the following group given 
by Dumas : 

AtwU. 

Chromium, - - • 26 • 

Molybdenum, - - - 26+22=48 

Vanadium, - - - 26+44=70 

Tungsten, • - - 26+66=92 

and we may arrange the two series in parallel lines, 

P (31) Ru(58) As (75) Os(97) 

Cr(26) Mo (48) V (70) W(92) 

These numerical relations are of very little importance in 
themselves, when we employ the small numbers of the hydrogen 
scale of equivalents, and especially when we permit ourselves to 
alter the numbers themselves to any extent, however small, but 
they acquire more interest when they present us with groupings 
of elements which we acknowledge on other grounds to be natu- 
rally related. In such cases, when the homology is distinctly 
marked, we mav even be justified in taking some liberties for 
the moment with the numbers standing, often with but slender 
evidence to support them, for the equivalents of the less-known 
elements; and we may, perhaps, thus be directed to errors of 
determination which future experiments will clear away. 

The bodies named in each of the two lines just given are 
homologous in many respects besides that of atomic weighty and 
a connection between tne two series, through vanadium, has 
lately been shown by Schafarik. There is a clear resemblance 
running through the formulsB and properties of their oxyds. In 
the chromium series — a very natural one — the most important 
oxyds are the metallic acids of the composition MO, ; we have 
also in each case a bin-oxyd, MO, ; but the sesqui-oxyd is promi- 
nent onlv in the case of chromium itself, and indicates the rela- 
tion of this metal with iron. 
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e arsenic series the known oxjds are the following : 

P,0 

PO RuO AsO(?) OsO SbOf?) BiO(?) 

Eu,03(?) Os,03(?) 

RuO, OsO, 

PO, RuO, AsO, OsO, SbO, BiO, 
P0,(?) OsO, SbO, BiO, 

PO, AsO, OsO, SbO, BiO,(?) 

prominent compounds in the table are the acids, MO, and 
nrith respect to the separate columns the following facts 
ceable. 

oxyds of nitrogen are well known ; the regularity ob- 
3 in this column causes it to be frequently used as an 
ion of the " law of multiples." NO and NO, are usually 
be neutral, but the latter plays the part of a base in cou- 
th sulphuric acid, as in the crystals of the oil of vitriol 
rs, ana possibly the former may do so too in the nitro- 
ns (KO, NO, SO, and NH,0, NO, SO,?) obtained by 
y bringing nitric oxyd in contact with an alkaline sul- 
NO, and NO, are well-known acids. It is doubtful 
• hypo-nitric acid (NO J is capable of combining with 
id forming sal^ ; in contact with the alkalies it yields a 
i of nitrites and nitrates, yet, when out of contact of bases^ 
to be a body of more stability than eit/ier NO, or NO, {an- 

). 

e column of the oxyds of phosphorus, we have first the 

omalous sub-oxyd (PgO), which is probably the only 
exception to the homology running through the whole 
Before the discovery of red (amorphous) pliosphorus by 
IT this substance was, no doubt, to some extent con- 
[ with phosphoric oxyd, and may even now throw some 
pon the cases in which the latter seems to have been ob- 
pure and to have yielded a formula supported by trust- 
analyses. PO, unlike the other protoxyds of the series, 
ly considered an acid, but as it has not beeu obtained in 
irate state, and all the hypophosphites contain water, it 
reasonably assumed that the formula of the acid should 
hydrogen. PO^ is doubtful; this may, perhaps, be the 
tion of Pelletiers phosphorous acid, produced by the 
•mbustion of phosphorus, a body which undergoes no 
oxydation by prolonged exposure to the air, and which, 
ct with bases, yields mixed phosphites and phosphates. 
; term in the column — phosphoric acid — is well known. 
ixistCDce of a distinct protoxyd of arsenic, as of antimony 
nuth, is doubtful. Arsenious acid is a feeble^ volatile^ me* 

> SEBISfl. Vol. XXIX. No. 85.-JAN., I86a 
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idlltc acid — feebler in its relations as an acid than arsenic add, 
and volatilizing at a lower temperature than the latter. Arseni- 
ous acid, moreover, volatilizes at a temperature below that re- 
quired by metallic arsenic. 

In the antimony column, the oxyd SbOj is usually viewed as 
a weak base, but seems also to be capable of uniting as a feeble 
acid to the alkalies, and even of expelling carbonic acid from 
their carbonates (Liebig). The iso-dimorphism of SbO, and 
AsOj is well established. SbO, is volatile at quite a moderate 
temperature, while metallic antimony requires at least a white 
heat to vaporize it. SbO, is a bodv of distinctly acid properties. 
Both SbO 3 and SbO , are converted by heating in the air into SbO, 
— the so-called antimonious acid — which seems therefore to be 
the most stable oxyd when strong bases and acids are not pre- 
sent. It is most probable that, as Fr^my maintains, SbO^ is not 
itself an acid, but that a so-called alkaline antimonite is in fiicl 
a mere mixture of an antimoniate with the compound of and- 
monic oxvd and alkali (2SbO,=SbO,+SbO,). 

In the bismuth column, the teroxyd is homologous as a base 
with teroxyd of antimony, but shows little tendency to play the 
part of an acid with even the strongest bases. This oxya and 
the metal itself are volatile at high temperatures. BiO. also 
seems to be devoid of acid properties, but the compound BiO, 
probably exists, and is homologous with SbO,, forming alkaline 
salts of little stability. 

Comparing now ruthenium and osmium with the above recog- 
nized members of the arsenic group, we find first that both me- 
tals form protoxyds, which are feeble bases, as are probably the 
corresponding compounds of the other members of the group. 
We next meet witn the sesquioxyds, whose formula is excep- 
tional in the series, but for neither metal has this grade of oxy- 
dation been obtained in the free state and pure, and in the case 
of osmium its existence may be gravely doubted. Anhydrous 
EujOj is supposed by Glaus to be formed during the roasting of 
metallic ruthenium in the air at a high temperature, but only on 
the ground that the absorption of oxygen slackens when ahoui 
enough has been taken up to form this compound, and that the 
proportion necessary for the binoxyd is never fully attained. 
Glaus, however, describes a sesquichlorid with which double 
salts are formed by the chlorids of potassium and ammonium, 
and we must therefore assume a sesquioxyd also. Sesquioxvd 
of osmium is quite unknown in the separate state, and the belief 
in its existence is founded solely upon the preparation by Ber- 
zelius of a dark brown substance, supposed to consist of the 
sesquioxyd united to ammonia, which, dissolved in hydrochloric 
acia, yields a brown compound, supposed to be the sesqui- 
chloria of osmium and ammonium. Neither of these, however, 
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Q be crystallized, nor has the constitution assigned to either 
»en supported by an analysis. The so-called ammonio-sesqui- 
cyd detonates when heated, (sometimes with much violence, as 
have noticed in removing by heat the deposit of this substance 
hich forms on the end of a retort-neck auring the distillation 
f osmic acid into a receiver containing ammonia,) and hence is 
robably analoTOUs to fulminating platinum, containing perhaps 
le binoxyd of osmium. The bmoxyd itself is afeeole base, 
le characteristic color of whose salts in solution is yellow as is 
le case with the corresponding compounds of iridium. Similar 
smarks apply to the binoxyd of rutnenium — probablv the body 
btained, as we have shown, by Fremy in crystals. Tne teroxyd 
f osmium is the body supposed to have been isolated in the ex- 
eriment described at the beginning of this paper. Its position 
3 a feeble acid, capable, however, under some circumstances, of 
laying the part of a base, its fusibility and volatility (greater, 
pparentlyy tnan those of osmic acid, as nitrous acid is more 
ifflble and volatile than hypo-nitric),, its probable crystallization 
1 octahedrons of the regular system, in which arsenious acid 
od teroxyd of antimony are also founds all tend to indicate 
omoiogy with the other teroxyds of the arsenic group. The 
eneral relations of ruthenic acid^ so far as these are known, 
lace it in a similar position. Just as we find hyponitric acid 
N'O^) and antimonious acid (SbO^) to be the most stable of the 
i^her oxyds of nitrogen and antimony, so the well known osmic 
ad (OsO^) seemsto be the grade of oxydation which osmium 
lost readily assumes and retains when not in contact with bases. 
teO, atid OsOj (the latter as described by Frdmy) seem scarcely 
apable of existing in the separate state ; when set free from their 
Aits they soon pass into OsO^ ; while it may as well be doubted 
[lat the latter ever exists as a distinct acid in combination with 
•ases as that NO^ or SbO does so. No so-called osmiate has 
ver been analyzed ;. the saturating capacity of the acid, if it be 
Qch| is unknown ; when free and in solution in water it has no 
cid reaction^ it does not displace carbonic acid from the carbon- 
tes, and it is itself expelled by heat from most of its supposed 
ompounds, and is separated in part by water even from potash 
nd soda. No compound of OsO^ with a base has been obtained 
a crystals, while Fr^my states that he has crystallized the alka- 
ine salts of both OSO3 and OsO,. EuO^ and RuO, are as yet 
nknown. 

The tendency throughout the whole arsenic group is manifestly 
y the production of the acid compounds MO, and MO,, the for- 
ler the more fusible and volatile body, the latter the stronger 
cii In addition we have some cases of the protoxyd (MOV a 
»eble base, and the binoxyd (MO,), a body of still more feeoly 
asic properties, verging upon the acids. All other grades of 
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oxydation, so far as they exist at all, may perhaps be correctly 
viewed as compounds of the preceding inter se. The stability of 
the oxjd (MO4) in the separate state is remarkable — ^its formula 
is one of rare occurrence. 

The affinity of all the elements of the group for oxygen is 
considerable ; it is so even in the case of osmium and rutnenium, 
usually placed among the noble metals. Dumas {Traiti de Chink 
app.) states that osmium does not oxydize at common tempera- 
tures, -nor even at 100** C, but I have obtained conclusive evi- 
dence that oxydation may go on slowly even at the ordinary 
atmospheric temperature. The paper label and the cork of a 
tube containing pure metallic osmium have in the course of sev- 
eral years become blackened, precisely as organic matter is by 
the fumes of osmic acid, the black tint on the paper decreasing 
from the mouth of the tube along the outside. A piece of white 
paper in which some black platinum residue had been wrapped, 
was strongly stained in the immediate neighborhood of the pow- 
der in the course of a few weeks. The same effect is distinctly ob- 
servable even upon the paper label placed inside a tube of native 
iridosmine (Siberian) in the usual coarse grains — a specimen which 
has lain among other minerals, and has never been placed near 
any artificial preparations of osmium. Osmium, like arsenic and 
antimony, is clearly capable of slowly taking up oxygen at com- 
mon temperatures. At a red heat, roasting in a current of air 
affords, as is known, a good method of obtaining osmic acid from 
the iridosmine of platinum residues — just as by similar roasting 
arsenious acid is prepared from the native arseniurets. 

It would be a matter of much interest to compare osmium with 
its supposed homologues under circumstances in which we should 
expect it to play an electro-negative part. Frdmy has announced 
his belief in the existence of an osmiuretted hydrogen^ but such a 
body has not yet been isolated and described. Compounds of 
the metal with ethyl, methyl, &c., would be well worth exami- 
nation, and it is not unlikely that such might be prepared from 
a body which in some states of combination exhibits such a high 
degree of volatility. 

The earlier experiments of Deville and Debray upon the pla- 
tinum metals seemed to have shown that both osmium and ru- 
thenium could be volatilized, at exceedingly high temperatures, 
without previous fusion ; if this were confirmed, a strong point 
of resemblance with arsenic would be made out, but it appears 
from a more recent paper that osmium at least may be fusea and 
obtained as a perfectly compact mass, the apparent volatility of 
the metal being due doubtless to previous oxydation, the cruci- 
bles used being permeable to air. We have seen, as regards 
arsenic and antimony, that their oxyds are more volatile than the 
metals themselves. 
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I lately stated that osmium may be obtained in crystals by 
me means as those used for boron and silicon, bat I have 
seen no account of the form which it assumes, 
fille has furnished another interesting fact with respect to 
m, by determining the density of the vapor of osmic acid, 
; he lias found = 8 '88. This, if we take the generally 
ed atomic weight for osmium, gives the atomic volume 

=14*82, indicating a condensation to 2 vols. If we now 

ate back to the theoretical atomic weight we get (14*57 X 
— 82=97*38, a number closely approaching 97, which, as 
ive seen, brings the equivalent of osmium into simple and 
^nious relation with those of the other elements of the ar- 
group. 

e specific gravity of fused metallic osmium having been 
' determined by Deville =21*4, there can be little doubt 
dl the metals of the platinum family possess the same atomic 
(le when in the free state, about 4*6 or 4*7; the specific 
t^ of ruthenium is not yet known with accuracy, but such 
iments as have been made render it improbable that it will 
) an exception. This number is about one-fourth the mean 
e at vols, of the long recognized members of the arsenic 
), but these latter difter so widely among themselves* that 
^mparison is of little or no value. It would be desirable to 
, good determination of the density of osmic acid in the 
state, so that its at. vol. might be calculated and compared 
that of antimonious acid. 

le specific heat of osmium, so far as its value as a physical 
icter goes^opposes the introduction of this element into the 
ic group, it has been determined by Regnault =-03063; 
iplying now by the equivalent 97, we have the product, 
.1, thus placing osmium in the list of the elements (includ- 
he majority) for which the product of sp. ht. by at. wt. is 
y 3, while for phosphorus, arsenic, antimony and bismuth 
iroduct thus obtained is twice as great, or about '6. In this 
ct, however, osmium probably resembles nitrogen — the lat- 
samined, as it necessarily is, in the gaseous form, 
is to be hoped that the conducting power for heat and elec* 
y of compact osmium will soon be examined ; nothing is as 
:nown of these characters. 

♦ Phospliani.. .... iT8(5cAro««-)=^^** 

A«enic .... g:57(^^^^^;i)=l«-2« 
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Lastly, as regards the magnetic relations of the element — ^it is 
placed, with some doubt, by Faraday in the paramagnetic class; 
the metal and its protoxyd were found to act feebly in this 
sense, while pure osmic acid is said to have shown itself clearly 
diamagnetic. The strongly diamagnetic character of phospho- 
rus, antimony and bismuth would render a re-examination of 
this point interesting. Arsenic, however, is said to be very 
feebly diamagnetic, and is placed by Faraday close to osmium 
in the list of metals examined, though on the opposite side of the 
line of magnetic neutrality or indifterence. 

Eeviewing, now, the united physical and chemical characters 
of osmium, and comparing them with those of the generally re- 
cognized members or the " arsenic group," we are, I think, jus- 
tified in concluding that here this curious metal should be placed 
in a natural arrangement of the elements— while important dis- 
tinctions seem to separate it from some, at least, of the platinum 
metals, with which it is usually associated and describea. 

Tuscaloosa, Ala., Not. 1, 18&9. 



Art. nil,— The Comas and Tails of Qmets; by Prof. W. H. C. 
Bartlett, U. S. Military Academy at West Point 

Comets have, at all times, been objects of curiositjr and won- 
der ; and the question in regard to the nature of their luminous 
appendages, has exercised the speculative ingenuity of philoso- 
phers from the earliest records of astronomy. Everything writ- 
ten about them is read with interest, and the moSt. extravagant 
theories in respect to their constitution and the laws of uieir 
being find a ready favor with the public. They are still among 
the enigmas of the heavens. Among the recent and remarkable 
efforts at solution, is one by the aolest mathematician of the 
country, perhaps of the age : and granting the premises, there is 
no avoidmg the conclusions of the comprehensive and searching 
analysis for which this eminent man is so remarkable. But the 
assumption, that the attractive energy which summons a comet 
from tne depths of space to the presence of the sun, retains its 
nature unchanged and strengthens with the diminution of dis- 
tance for a part of the approaching mass, and yet reverses its 
character ana becomes repulsive for another part, in order to ob- 
tain material to build up the tail, appears so unsupported by the 
analogies of nature as to give to his results the taint of improb- 
ability. Indeed, a theory which demands such an exercise of 
faith in matters of science, and from such friends, can only in- 
spire doubt, and should yield the place it has too long occupied 
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to some other) founded in better ascertained laws of matter. The 
question is not one of pure mathematics, but of physics. 

The material elements of all bodies of which we have any 
knowledge, are united by some conditions of aggregation, deter- 
mined by the reciprocal action of molecular forces ; and the cir- 
cumstances of their relative motion will come from the equation 



m 



•[(s--h+d-;?-h+(^-)-]=»^ 



in which m is the mass of an element, xyz its coordinates of 
place, XYZ the sums of the components of impressed accelera- 
tions in the direction of the axes xyz, respectively. 

The conditions of aggregation may be expressed in some func- 
tions of the coordinates of molecular places. As three coordi- 
nates determine the place of a single molecule, there will be three 
times as many coorainates as molecules; and if/^ be the number 
of molecules and I the number of equations that give the condi- 
tions of ag^r^ation, then will Sii*— i=n be the number of coor- 
dinates which, if given, would reduce the number of unknown 
coordinates to the number of equations. These unknown coor- 
dinates could then be found, and the places of the molecules at 
the corresponding instant determined. 

Denote the I coordinates by xyz, xf y' z\ &c., and the n coor- 
dinates hj a^Y, «'l^'y', &c. Tfhe former of these coordinates, as 
also the forces, may be expressed in functions of the latter, and 
both eliminated from the general equation of motion. And if 
f^t, ^WVj &c.| be the increments of a i? y, a' ^' y\ &c., at any in- 
stant and due to any transmitted initial disturbance, it is easily 
shown that 

5 =z J£'R.N^.8in(^Vf— ^)> 
ly = ^R.NT,.sin(^\/f— **)» 

t = ^R.N..8in(VvT— ^)i 
^'= &c. &c. <fec. 

In which there are n terms comprehended by the sign ^, and in 
which ^ will, in general, have different values from one term to 
another. When these values of q are real and positive, the dif- 
ferent terms in the values of I ^ C, &c., will disappear periodically, 
the precise times of disappearance being given by 



or /= — j:!.- ; t' = — ibr- ; <fec, &c. 

in which a is any whole number. The intervals of disappear- 
ance will be 

— 7= ; — j:=r ; &c. &c. : 
and if these intervals be commensurable, all the terms will dis- 
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appear simultaneouslj, and iiji, &c.y redace to 2serO| at equal 

intervals of which the duration is 

The vast atmosphere of ether which pervades all space is ever 
busy transmitting luminiferous waves from the sun and other 
heavenly bodies. Its molecules are ever on the move with ve- 
locities and in orbits determined by the relative places and in- 
tensities of existing wave sources. Any cause wnich will pe^ 
turbate the etherial molecules of any limited volume of ether 
from these orbits, regarded as initial, and by the quantities {f J, 
{' v' C', &c., will make such volume selfluminotis; and if the per- 
turbation be great enough, it will be visible fipom all directions. 

Comets are known to exist in a state of great tenuity, their 
densities being almost insignificant in comparison with that of 
the fleecy clouds that float in the upper atmosphere. The lumi- 
niferous waves from the sun, entering such bodies with great ease, 
their intromitted greatly preponderate over their reflected com- 
ponents. The former of these components modify and determine 
the internal motions of comets, and make them self-luminous. 
The internal cometary elements become so many centres of dis- 
turbance. They throw their waves in all directions, and are 
simultaneously sources of molecular perturbations to the sur- 
rounding ether, each giving rise to a term R.N-Sm(t.\/^— y), 
in tlie general value of the perturbating functions ^ 17 C, &c, and 
thus making the ether also self-luminous. The degree of illumi- 
nation will vary with the maximum values of the perturbating 
functions. These will result, in any case, from the extent of 
the initial disturbance and the distance, at right angles thereto, 
over which the disturbance may have been propagated; de- 
creasing, according to the principle of wave divergence, as the 
square of this distance increases. The components of the initial 
disturbance perpendicular to the line drawn from the comet to 
the sun, is, from the principle of wave propagation, much greater 
than in any other direction ; and hence the much greater extent 
of the illumination on the side of the comet opposite the sun. 
The Comeths head can have no phases, from its self-luminosity; 
neither can the coma and tail have sharply defined outlines, 
from the gradual degradation of molecular perturbations towards 
their borders. 

This view denies the presence of cometary material in the 
coma and tail altogether, and regards these appendages but as 
phenomena due to the reciprocal action of the etherial and com- 
etary molecular forces. According to it, the coma and tail be- 
come, as it were, a luminous shadow^ a part of which is literally 
" cast before,^' and the dark cap which envelopes the head and 
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ilies away tbroagh tbe tail, a region of wave interference. 
ronder, then, thai comets turn their tails from the sun, and, 
rihelion, whisk them, though of enormous lengths, through 
tial arcs well nigh equal to a semi-circumference, in a few 
5. This is no more surprising than that opaque bodies 
w their shadows from the luminous sources whose light tbey 
cepl. The curvature, which is so remarkable a feature in 
ail, is but the simple effect of the comet's orbital velocity, 
the progressive motion of light. 

the principles here cited be we)! founded, then will the 

ical light find an easy solution ; and the ereat oblateness of 

»heroiaal figure must be taken as evidence that the component 

cular motions in the sun are greater in the direction of the 

axis than in any other. 

It Poiot, Oct 25U1, 1869. 



VULL — On Sodaltte and ElcBolUeJrom Saiem^ Massachusetta ; 

by J. P. Kimball, Ph.D. 

tt a knowledge of this locality of the occurrence of the two 
silicates, sodalite and elseolite, we are greatly indebted to 
)rt L. Streeter, Esq., of Salem, as well as to several other 
lemen of the same city. Fortunately, Mr. Streeter very 
ally observed their mode of occurrence, and, together witn 
. Cneever, Esq., and Rev. S. Johnson, Jr., collected choice 
mens of them. The best of these are in the poesession of 
Elssex Institute, Salem, to the curator of which, Dr. Henry 
atland, I owe in a great measure the pyivilege of examining 
1. 

le locality in which the minerals were found is " a pit or 
ry, a short distance below the Almshouse upon the road 
ng along the northern side of the Neck, towards Hospital? 
t * They were first noticed in a " block of compact syen- 
»ting upon the bank, the end of which presented a beanti- 
iolonng of blue and greenish white, witn specks of black, 
tt examination these conspicuous minerals were seen to be 
vein, a portion of which was connected with the block of 

ite."t 

r. Streeter subsequently discovered what undoubtedly was 

Dontinuation of the same vein. This traversed an erratic 
c of the same rock, imbedded in the drift, of which the 
I block, just mentioned, was a fragment. The vein is de- 
ed to have been about six feet in width, and to have dimin- 

. L. Streeter : Essex Institute ProceediDgs, ii, 168^ t ^ 
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ished in thickness '* wedge-like to a mere line at the tennination/' 
Although this vein-stone was identical in its character with that 
of the smaller block, its yield of fine specimens of sodalite and 
elaeolite was less abundant than that of the latter. Unfor- 
tunately enough, the discovery of the minerals was not made in 
time to rescue this precious vein-stone from the hands of the 
quarrymen. Large masses of it including, it is believed, the 
best specimens, had been carted away and buried deep beneath 
a littoral road along Collins' Cove. The quarry was opened in 
the autumn of 1855. I visited it last spring when it was not 
being worked, and found amongst the debris of the quarry very 
good specimens of both minerals. At that time a portion of iuQ 
boulder which contained the vein was still left. This I identi- 
fied as a syenitic porphyry (Quarzfreier Porphyr of Senft). It 
is characterized by remarkably entire crystals of oligoclase of a 
greenish color, which make up the base of the rock. Thickly 
disseminated through the base are minute grains of hornblende 
and scales of mica. 

Besides the sodalite and ela?olite, the vein-stone is composed 
of orthoclase for the greater part ; biotite in black tabular prisms ; 
small crystals of zircon in octahedral prisms ; fine stellate brown- 
ish-yellow flakes of xanthosiderite ; and (probably) albite in 
small, irregular, reddish, granular masses. 

At Litchfield, Me. — the only other known locality in America 
where sodalite and eleeolite occur together — these minerals are 
further associated with cancrinite and, as at Salem, with zircon ; 
but instead of occupying a vein as in the Salem instance, exist 
as accidental constituents of a granitic rock composed of auartz, 
feldspar and black mica,* thus constituting a miascite anaiogoas 
to that of the Ilmen mountains.f The Litchfield rock, to be sure, 
is found only as erratic blocks ; but the absence of cancrinite in 
the Salem boulder, and the dissimilarity between this and the 
Litchfield rock as to petrographic character, tend to preclude 
the possibility of the two having a common source. 

Sodalite. — The sodalite from Salem has quite the same charac- 
ter as that from Litchfield and the Ilmen Mts., with specimens of 
which I have been able to compare it, excepting that the former 
in common with the ela>olite, is contaminated with minute parti- 
cles of what appears to be mica, thus rendering it very difficult 
to glean perfectly pure mineral for analysis. It is in crystalline, 
sub-t^anslucent masses having an indistinct cleavage. Its lustre 
is greasy, and its color beautiful lavender blue. 

Three separate determinations of its specific gravity were 
made with diflferent portions of the mineral, giving the results 
as follows: 2-294, 2303, 2-314. 

♦ J. D. Whitney : Pog^endorfiTs Annalen, Ixx, 484. 

t Senft: ObuMificaUoD und Beachxeibuog der Felsarfceo, 218. 
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Two portions of the mineral were used for the analysis. The 
one portion was treated with nitric acid, and the chlorine deter- 
mined as chlorid of silver. The other portion was treated with 
dilated hydrochloric acid, whereby the silica, alumina, lime and 
soda were determined according to the customary methods. 

Prof. J. D. Whitney,* in his analyses of the sodalite and its 
associated minerals from Litchfield, has so fnlly observed their 
chemical properties as to render superfluous here any remarks 
on the same subject. 

Calculating all the sodiimi as soda, the following results are 
obtained: 

Silica, ..... 87*88 

Alumina, ..... 82*70 

Oj[yd of iroD, - • - - trace. 

Soda, --.-.. 24*81 

Chlorine, - - - - - 6*99 

101*33 

But on the other hand, assigning to the percentage of chlorine 
enough of sodium to form chlorid of sodium in accordance with 
von Kobell's formula of this mineral (]Sra»Si-|-3*i§i+NaCl), we have 
18'17 for the percentage of soda in combination with silica. 

Hence the analysis will stand thus : 

SiUca, 87*38 

Alumina, ..... 82*70 

Soda, 18*17 

Sodium, ..... 4*67 I -itoOI 
Chlorine, 6*99 f^*^* 

99*76 

These results are sufficiently in agreement with the established 
formula. 
FlceoUte. — The elaeolite from Salem possesses all the constant 

Physical properties of this variety of nepheline. Its color is 
ull green, its lustre greasy, and its fracture sub-conchoidal. It 
is sub-translucent, and in structure massive. Its specific gravity 
is 2-629. Its chemical composition I find to be as follows : 

I. II. 

Silica, - - - 44-81 4407 

Alumina, - - • 82*80 

Peroxyd of iron, - - trcxe 

Lime, • - • '40 

Soda, - • • 16-48 

Potash, • • - 560 

Ignition, - • - 1*47 

100-91 

Schenectady, N. T., September, 1859. 

« Poggendor£f's Annalen, Izz, 488. 
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Abt. IX. — Description of Nine new species of Orinoidea from As 
Subcarboni/erous JRocks (^ Indiana and EjBnlucky; by SlD2?IT 
S. Lyon and S. A. Casseday. 

Ptebotocrinus. Lyon and Casseday. 
Asterocrinus, Lyon, G^l. Rep. Ey., toI. iii, p. 472. 

Since our description of Asterocrinus was published in the 
8d vol. of the Kentucky Beport, we find the name to have been 
appropriate previously. We therefore propose Pterotocrinus 
as the name of our genus, which has now four well authen* 
ticated species. 

Oenerie formula. 

Mouth central, 1 

Column round, (?) 
Arms ciliated and tingle, 20 
Wings or lobed pieeeii 6| 



Basal pieces, 2 

Radial pieces, 1st series, 5 

" " 2nd series, 10 

" " 3rd series, 20 

Anal piece, 1 or more. 

Pterotocrinui depressus^ n. s. 

Body^ depressed, subconical, twice as wide as high ; helow the fret 
arms it preseuts the form of a very shallow, flattened cup, the piectt 
composing it smooth and of equal thickness, in some cases nearly a 
plane, the margin curving suddenly upward at the junction of the arms; 
the vault rises from the arms at a very low angle, rapidly increasing to- 
wards the centre, where it is nearly perpendicular. Coiumn — very small, 
formed near the body of circular pieces of unequal size and thicknen. 
Basal pieces, two, similar in size and shape; not prominent When 
joined, they together form an irregular pentagon, raiseid a little above the 
general surface of the cup ; slightly indented at their junction with the 
column, which has one or more pieces buried in the pit in which it is 
attached. 

Badial pieces of the first series, five ; subquadrangular, similar in 
form and size, nearly twice as long as high. Radial pieces of the second 
series, ten, subquadrangular, ditt'ering slightly both in form and sin, 
resting near the centre of the outer margin or the first radials, a littlt 
more than half covering them. The radials of tlie third series art 
twenty in number, diii'ering slightly in size, subquadrangular, nearly 
twice as wide as high, ten of them resting upon the radials of the second 
series, the other ton resting partly on these and partly on the first radiak 
The radials of the third series support from four to five brachials of quad- 
rangiilar form, four times as wide as high ; from the summits of Uiis last 
strijs the arms, which before had been horizontal, become quite erect, 
and are composed of a double row of pieces which join by angular sidts 
in the center of the arms. 

Anal piece^ one ; obtusely angular below, fitting into a dcprettion of 
the basal pieces, rounding to a point above, rising above the fint radiak 



& & Lgan. and 8. A. Casseday on new species of Crinoidea. 69 

Th« TEult is divided into five triangular spaces by the wings, five in 
number ; each space is covered with seven pieces of a compressed hex- 
Agonal form, three rising from the arms from the first row ; upon these 
rest two ; in the angular space at the summit of thene rests the sixth, 
similar in sixe to those below it ; it is squarely truncated above, thus be- 
coming pentangular; its upper margin supports a small quadrangular 
piece ; there are some quite small pieces above this last, in our specimen, 
probably one row which may form the mouth ; between each of the five 
fields of the vault is a long lanceolate piece as wide as the other pieces of 
the vault, and about three times as long as those in the fields ; the wings 
are attached to these long pieces by an articulating joint, and extend 1^ 
yond the arms which enabrace the vault, diminishing in thickness from 
their attachment outward, and terminating in a thin knife-like edge, 
equal in width to twice the height of the vault, the upper and lower 
marffins nearly parallel ; obtusely rounded at their outer extremity. 

The arms are single, twenty in number, lying in sets of four between 
the wings, which, being placed immediately above the centre of the first 
radiab, divide them into pairs, two from each of the adjacent radials fall- 
ing into the mices between each pair of wines. The arms are provided 
with A row of cilia for each side, formed of short joints, placed immedi- 
ately in oontact one above the other, filling the length of the arms which 
rise above the wings, about one sixth of their length. The dermal coat- 
ing has been lost from all the specimens we have seen. The sides of the 
wing^ are strongly marked by a muscular attachment, by which they were 
moved, (f ) 

By reference to the figures it will be evident that this differs from all 
keretoft>re described species ; by the bipartite basal pieces it is related to 
Diehocrintu, 

Dimemumi of Specimen of Medium Size, 

Height of base, .... •20 inches. 

*• " vault, - - . - -SO •* 

Diameter of arms, - - - - '75 ** 

Length of '* - - - - -70 ** 

Greatest width across the wings, - - 1*69 "^ 

Height from base to top of wings, - - '85 '' 

Choloffieal Poiition and Locality. — Several specimens have been found 
in the third intercalated limestone, of the Millstone grit, Grayson Springs, 
GrajTson County. Same horizon, near Dr. Baker's furnace, Edmonson 
Cottotj, Kj. 

Pterotoerinue pyramidalit^ sp. nobis. 

Body without the arms and winged appendages: — the vault is a pyram- 
idal pentagon, nearly twice as high as the greatest diameter at its junc- 
tion with the calyx. The calyx is vasiform, the rim of the vase slightly 
reflected downwards : four times as wide as high. Columnar pit deep, 
irregularly oval, the longest diameter transversely disposed with refer- 
ence to the anal side. (x>lumnar facet round, perforation not risible (in 
any specimen that has come under our observation). 

Baml pieces^ two ; prominent, outer fmargins thick and rounded, 
joined by a straight line to each other, the posterior margin having a 
deep angoUr notch, while the anterior side is but slightly indented at the 
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junction of tbe pieces ; both pieces are irregularly pentagonal, nearly of the 
same form ; that on the right of the anal piece being a little the largest 

First radial pieces, five; broad, sides diverging from below upwardty 
three times as wide as high, the ends of the upper margins parallel to 
the lower ; about one-half of the length of the upper margin circularly 
depressed for the reception of two of the second radials to each. 

Second radial pieces, ten ; small, obscurely quadrangular, resting in 
the circular depression at the summit of the first radials, each pair being 
separated one from the other by a very minute anomalous piece, which 
rests on the center of the first radials between them ; it is nearly round, 
and rises under the suture which marks the separation of the aecond ra- 
dials, and is about one fourth the height of those pieces. 

Third radials^ twenty ; small, differing both in size and form ; nearly 
as high as wide, divided into five groups, disposed on a curved line, the 
exterior pair of each group resting partly on the first radial and partly 
against the oblique outer margins of the second radials. The central 
pair of all the groups rest upon the second radials, against those on 
either side and against each other. The articulating surfaces to which 
the arms were attached are slightly concave ; the upper aide deeply in- 
dented by a perforation into the body, partly in the arms and partly in 
the pieces immediately above them. 

Anal piece^ one ; large, as compared with other species of thia genus, 
long, hexagonal, obtusely pointed below, resting in the deep angular 
notch in the basal pieces ; diminishing gradularly upward, supported on 
either side by the first radials ; acutely pointed above, reflected toward 
the body, and supporting on either side one of the third radials. 

Our specimens are weathered to such an extent that all aur&ce mark- 
ings (if they ever existed) have been removed. 

Summit. — The summit above the arms is divided into five fields, nearly 
of the same form and size, that above the anal side being a little the 
largest ; they are covered by hexagonal or pentagonal pieces higher than 
wide. The largest field has four pieces in the first row, the other fields 
having only three each ; the outside of each of the first series is articulated 
with a piece at the base of the wings, the second range and the superior 
margins of the third radials. Dividing the first range of pieces are five 
projecting angular pieces inserted between the groups of the first range, 
touching the third radials at one of its angular points, rising from them 
by a line slightly curved outward ; they articulate with the first and 
second range of the five fields and with the wings, in the same manner as 
P. depreftsus (nobis). The second range consists of three long pentangular 
pieces, in the field above the anal piece, and two to each of the odiers. 
The third range consists of one lanceolate piece to each of the regular 
and two (?) to the irregular side. Between the fields of the summit is a 
broad articulating surface, about as wide as the pieces covering the fields, 
formed by the reflected margins of those pieces, and the supporting piece 
at the base of the wings. Wings — none have been found attached; 
great numbers are found loose, which we refer to this species. Thej are 
of various forms. The articulating surface applied to our specimen pre- 
cisely fills and fits the articulating surface upon it ; they are thick near 
the junction with the body, curved both above and below, gradually run* 
ning to a point, fi?e Umes as long as thick, broad on the upper surfiuie^ 
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gradually thinning downward ; the outer end round and pointed ; they 
are frequently found bifurcate near the end and double pointed : affixed 
to the specimen they radiate regularly and horizontally, the points being 
mbout aa high aa the summit of the specimen. 

Jiautky central. 

Arms, twenty ; form unknown. 

Colmmnj unknown. 

Dimensions, 

Greatest diameter of calyx, ... 

•* ** *• basal pieces, 

" ** " columnar facet, - 

Height of caljnr, .... 
Height of specimen, small part lost, - 
Length of wing articulations, with body, 
Width u it « « . 

Height of first radial pieces, ... 
Width M 44 ti . 

CMogieal Position and Localities, — Found only in beds near the top 
of the third limestone of the Millstone grit series of Edmondson, Grayson 
and Breckinridge counties, Kentucky. 

Fragments very abundant, good specimens rare. Beds from one to 
two feet thick are found comp^ed of a mass of the remains of this cnnoid 
cemented together, forming a distinctive and characteristic bed of the 3rd 
limestone. 

Pierotocrinus rugosus, nobis. 

The condition of our specimen is such that a particular description 
cannot be made : the arrangement of the parts, however, is evidently 
quite similar to that of P. depressut. The basals, first, second and third 
radiak, are present, together with parts of the wings and a portion of one 
of the arms. This species ditfers remarkably from P. depressus, in the 
greater thickness of the pieces, prominence of the base, the knobby pro- 
tuberances upon it and upon the first radials, the depth of the columnar 
pit, as well as by its rongbness and more robust appearance. 

Geological Position and Locality, — A single crushed and imperfect 
specimen was found in the lowest siliceous mud bed,* at the Falls of 
Kough Creek, Breckinridge county, Ky. Fragments of this species are 
quite abundant 

The beds at Rough Creek, Grayson Springs, Grayson county, and 
Baker^s Furnace, Edmondson county, are doubtless the equivalents of 
each other. In the western edge of Breckinridge county, they are sepa- 
rated by a thick sandstone, where the upper division of the limestone ap- 
pears to be the equivalent of the beds above enun>erated. The size and 
proportions of this species is about the same as P. depressus. 

Zeacrinus ovalis, sp. nobis. 

Body — ^When the arms are closed the body is ovoid, the length being 
equal to about twice the diameter ; concave at the base. 

Basal pieceSy five ; minute, forming a pentagon, slightly indented at 
the sutures marking the division of the pieces. When the column is 
present^ the basals and about half of the subradials are conoealed. tSub- 

* EquiTBlent to limestone No. 8, Millstone grit 
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radial pieces^ five ; four of which are of the same form and size ; lanee- 
olate, obtusely pointed at the superior extremity ; the fifth is latge, irreg- 
ularly pentagonal ; one of its sides supports two of tlie anal pieces, ^int 
radiaUy five ; differing considerably in size ; the anterior one being sym- 
metrical and the largest, the other four are unsymmetrical, the inferior 
side toward the anal field being longer than the inferior anterior side; 
they diminish regularly from the anterior to the posterior side. The 
ieecnd radiaU in all but the anterior ray are pentagonal, twice as wide as 
long, on the upper beveled sides of each supporting two anna. The se- 
cond radial of the anterior ray is twice as wide as high, supporting on its 
upper side a third radial similar in size and form to the second radial of 
the other four rays, and like them it also supports a pair of arms. The 
arms are ten in number. The antero- and postero-Iateral rays are com- 
posed of three quadrangular and one pentagonal piece each ; one of the 
antero-iateral rays has the same form and number of pieces as the 
other and the anterior rays are composed of two quadrangular and one 
pentagonal piece each, somewhat larger than the pieces of the other 
rays. The inner upper mai^n of the last piece in all the rays rapport 
each one division of the ray, which is composed of about forty-five quad- 
rangular pieces each, gradually diminishing in size to the end of this 
division of the ray, which is thus terminated in a point The outer mar- 
gins each support a branch which is bifurcated on the fourth, fifUi or 
seventh piece, similar in form and arrangement to the first brandi of the 
rays, the pieces being neariy as high and about half as wide as those 
below. The inner beveled upper margin of each last piece supports a 
branch which is of the same form as the inner branch below, composed 
of quadrangular pieces, terminating at the same height as the oth« 
branches. The outer margin of the second bifurcation of the anterior 
ray has in like manner an undivided branch of the same form and length ; 
all the other rays are again bifurcated on the fifth or sixth piece, each 
division bearing two branches similar in form to the upper part of the 
inner divisions below ; the anterior ray in its last division consisting of 
six fingers, all the others having eight fingers each, 46 fingers in alL 
The fingeri are ciliated their entire length with a row on their inner 
margins. 

Anal pieces, eight ; the two inferior pieces rest partly on the subradiab 
and partly against the first radials on either side, one rising nearly as 
high as the upper margin of the first radial against which it rests; upon 
these two rest two of the second range, and on the left side one quite 
minute, making the upper margin of the field nearly horizontal ; the last 
two support one subquadrangular piece (the largest in the anal field) 
above which are three of the same form rapidly diminishing in size, that 
running the anal field to a point 

Columm delicate pentagonal (near the body), composed of altematdy 
larger and smaller thin pieces. 

Dimensioni, 

Total length, .... 1.25 inches. 
Greatest diameter, ... '62 ** 

Height of calyx, .... *05 ** 

Oieateit diameter of calyx, • '60 ^ 
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jeogth of finger, first bifurcation, - - '04 incb. 

** ** second " - . -80 ** 

" " third « - - -46 " 

)eptli of columnar pit, - - - -05 " 

graphical Position and Locality, — Found in the third h'mestone of 
illstone grit beds of Grayson, Breckinridge, Edmondson and Todd 
es, Kentucky. 

as not been found in any other geological horizon in the Millstone 
ids of Western Kentucky, and may be classed amongst the distin- 
Dg fossils of this particular bed of limestone. 

narhs. — Our species, ia the arrangement of the calyx, ap- 
hes Z. Worlhenii (Hall), from which it differs in having three 
A of four primary radials ; also in the number of pieces in 
rst branches of the rays. It diflfers from Z. magnoiiceformis 
St) in the arrangement of the calyx, the first radials and 
dials being much shorter in our species. 

Cyathocrinus dekadactylus, nobis. 

yx, yasiform, spreading rapidly from the base, comprising all the 
up to the second radials. The pieces forming it are thick, tumid, 
>ng strong arms. Vault unknown. Column obtusely pentangular, 
ng nearly one half of basals ; articulating surfaces crenulated on 
>orders. 

al pieces^ five; pentangular, forming together a marked stellate 
; upper facets prolonged into nearly acute angles; under surface 
y excavated. 

» radials, five; hexagonal or heptagonal, somewhat irregular in 
:hey alternate with the basals ; very tumid and thick. 
lials, five; the first are large, various in their shapes, generally 
gular, sometimes broader than high, in other instances as high as 
; they support each two other radials, the first of which are thin, 
jlogramic pieces much rounded on their outer surfaces; the last 
pieces are pentagonal, rather acuminate, more than twice as wide 
;h, and support on their bevelled edges two arms each, making 
= 10 arms in all. 

fis, — The arms are apparently without any subdivisions throughout 
Birhole length. They come off" immediately from the radials; tho 
ro armpieces are anchylosed, the arms becoming free and separate 
) second armpieces. They are composed of thick pieces, rounded 
eir backs, about equal in size, and regularly superimposed upon 
>ther. They are about one half as large as the last radials, and 
» shallow sulculus (ambulacral groove,) (?) on their inner surface. 
il piece, one; trapezoidal in shape, the upper margin reflected, 
igular, the middle portion of the piece intumescent. In two well 
/ed specimens we cannot trace any pieces superposed upon tho anal 

he juncture of any three pieces composing the calyx, there is a de- 

n, which attains its greatest depth along the suture lines of the 

These depressions are an easily distinguishable character of this 

IND SERIES, Vol. XXIX, No. 85.— JAN.' I860. 
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species. The surface markings and proboscis (if one existed) are not pre- 
served in any examples before us. 

Tlie spaces: between the radials supporting the arms are quite extended 
and present the f&rm of a Doric arcn. 

Oeological Fosition and Locality, — Sub-Carboniferous beda of Mont- 
gomery county, Indiana. Rather rare. 

Cyaihocrinut hexadactyltts, sp. nob. 

Body, compressed, crateriform, robust, vrith long amis ; aurfaoe cot- 
ered with minute granule, arranged apparently in rows parallel to the 
margins of the pieces. The column is comparatively small, composed of 
alternating thick and thin pieces ; the articulating surfaces are crenated, 
the larger and thicker pieces project over the thinner ones, the projecting 
edges being distinctly rounded. 

BasU — Composed of ^ve sublanceolate • pieces forming together an 
irregular pentagonal figure. The columnar pit is small, occupying about 
one-third of the basis, slightly depressed, witn a large central opening. 

Subradiah — Three of them are nearly equal in size, hexagonal, gene- 
rally higher than wide ; the remaining two are larger than the others, not 
constant in their shape, being quadrangular, pentangular and hexangnlar 
in different individuals. They alternate with the basals, are very convex, 
from their centres project two obscure folds which proceed to the radial 
pieces, where they join similar folds, Ihus enclosing a triangular depres- 
sion, which is considerably deepened at their junction with any two 
radial pieces. These plicatures arc faintly marked, and can be seen only 
on specimens when in a good state of conservation. 

RadiaU — The first are large, wider than high, fitting into the retreat- 
ing angles of the subradial pieces, eoual in size ; near the middle of the 
upper surfaces of each, and at the juncture of the two adjoining folds 
from any two adjoining subradial pieces, come off the remaining radials, 
which are two in number, small, the last axillary. The second radials fit 
into a facet which is scooped out of the upper part of the face of the first 
radials, and are bordered by a small emarginate plicature, slightly raised 
and reflected outwards. 

Anal pieces^ two ; the first is obscurely pentangular, the fifth &cet 
being hardly perceptible; it is hemmed in entirely by the surrounding 
pieces, much smaller than they are ; the second is irregularly shaped 
about the size of the subradials, and bears upon its upper edge an arm. 

We have never been able to procure a specimen which had a vault 
preserved, and can therefore give no description of it. We doubt the 
existence of a proboscis. The figure* is drawn the size of nature. 

Arms, — Following the large first radials are three small, rounded 
pieces, two quadrangular, the third axillary, giving off two branches, 
which are long, tapering, composed of a single row of stout pieces; 
three branches give off at intervals on either side, long filamentous pin- 
nulae, which extend the full len^h of the arms. These are composed 
of small pieces resembling those forming the arras, and are similarly a^ 
ranged. There are five pairs, rising from the regular rays. From the anal 
field rises a single, long, tapering arm, not bifurcated as the othera are. 

# To be gireo hereafttr. 
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None of tbe famil j of Cyathoorinidse have yet been described in which 
the anal field always bore an arm. We supposed at first that this sixth 
arm was only an anomalous condition of the individual, but having in 
oar possession six or seven specimens, all showing this arrangement, its 
actuality is placed beyond cavil. 

Hall has described (Iowa, vol. ii, p. 625, pi. 18, ^g, 7, 8,) (7. spuriui^ 
to which oar species is most closely related ; it differs in the sixth arm, 
which alone constitutes it a distinct species. See also P.Mukianus^ Shu- 
mard (Geol. Rep. Missouri, p. 188, pi. A, fig. 7, a, b). 

Otoloffieal Position and Locality. — Found in sub -carboniferous beds of 
Qear Creek, Hardin county, Ey., and Montgomery county, Indiana. 

Aetinocrintu Indianaeruis^ nobis. 

Calyx^ subglobnlar, ornamented with hieroglyphic sculpture. Pro- 
boscis long and thin, arms very long, articulations similar in size. 

Basal pieces, three; large, extending beyond the supra columnar 
oint. The margin of the basis projected into a flange. 

Radial pieces, 5X3; the first is large, heptagonal, its central portion 
marked by a double sigmoid carina ; its upper facet is angularly notched, 
into which depression the second radial piecA fit ; they are longer than 
wide, pentagonal, supporting the third radials, which are axillary. These 
last g^ve off on either &cet two radials of the second series, the last of 
them axillary, and support two rows of three brachials each, the last ones 
of which are lar^e, tumid, and quite protuberant; here the free arms 
oome off. This is the case except in the antero-lateral ray, where the 
radials of the second series support only one row of brachials on each 
beveled edge, thus giving 4X4+2=18 pairs of arms. 

A prominent carina commencing on the first radial piece extends over 
the middle of all the pieces, distinctly marking the ramifications of each 
ray. 

InterradiaU. — ^Three are interposed between each two rays, except of 
coarse, on the anal side, (a large hexagonal one followed by two smaller 
ones) thdr middle portions rise into mammiform protuberances. 

Anal pieeei^ seven ; hexagonal, of nearly the same size. First one, 
followed by a row of three, then two ; above them a single one, which 
completes the pyramid. The ornature of these pieces is the same as that 
of the interradials. We have one specimen showing elaborate hiero- 
glyphic markings; doubtless this was the character of the original orna- 
tore of the surface. 

Vault — about equal in size to the calyx, composed of many small 
polygonal pieces, wnich are inturaescent, sometimes prolonged into small 
sharp thorns. Tbe whole is surmounted by a thin, long proboscis, com- 
posed of yery minute pieces, and closed at its extremity, where it widena 
oat into a fusiform shape. 

Arms. — When in a normal condition there are eighteen pairs of arras, 
long, dividing into two branches almost immediately after leaving the 
brachials, eacu branch running out to the end without further bifuro^itions. 
They are formed of a double row of pieces, which at their juncture pre- 
sent a serrated appearance ; towards their outer extension they become 
gradoallj smaller, until at their end they are quite attenuate and gene- 
rally curved inward. They are deeply sulcata on their inner sui^cesi 
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and bear on their lower outer edges long filamentous frinobris, which 
are set closely together, one to each piece forming the arm ; these are 
composed of fi^e or six joints, each having a direction outwards or down- 
wards. De Koninck and LeHon figure (Recherch. Crinoid. foss., PL it, 
^g, 3,) a bundle of arms which so nearly resemble the arms (with head 
attached) of one of our specimens, that we cannot but regani them as 
perfectly identical. They refer them to Actinocrinus itellaris, to which 
species they certainly do not belong. A ttellaris has 20 arms, (our spe- 
cies 18) arranged in 5 rays of 4 each, with comparatively large ]nte^ 
atitial spaces, while the arms figured are thickly crowded together, oomiDg 
off as they did in almost a closed circle, without any interstices of moment 
to divide them into separate bundles of arms. 

Geological Position and Locality, — Sub-carboniferous beds of Mont- 
gomery county, Indiana. It is quite an abundant fossil, and generally 
found in a good state of preservation. 

Actinocrinus Coreyi, 

Body^ globular; the vault about one third higher ihan the calyx* 
tumid ; vault surmounted \f a large knob. 

Basal pieces^ three ; forming together an irregular hexagon, scooped 
out, producing a depression occupying about one-half of the snperfices. 

Radials, — ^The first are large, irregularly hexagonal, Wider than high ; 
their upper surfaces are hollowed, receiving the second radials, which 
have a corresponding convexity ; they are thin but wide, fiabelliform, and 
bearing the third radials, which are flattened pentagons, axillary, and 
support on each beveled edge three unsymmetrical brachial pieces, five 
or six times wider than high ; thence the free arms. 

InterradialSy three; the first is very large, generally an elongated 
octagon ; above this are two irregular, thin, high pieces, each having a 
small depression near the center of their lower surfaces, and interposed 
between the arms. 

Anal pieces^ seven ; the first is large, having a depression correspond- 
ing to that described in the radials; in a row with the first radials, but a 
little larger than them, hexagonal, its vertical diameter is greatest on its 
three upper facets, bearing three pieces ; they are smaller than the first 
anal piece ; the one on the superior facet is irregularly hexagonal, the 
lateral ones are long, rather unsymmetrical, and adjoining the neighbor- 
ing radials and brachials, which nearly enclose them ; upon these are 
three considerably smaller polygonal pieces, which complete the calyx. 
All of the pieces described above are tumid, without any visible external 
markings. 

This intumesence renders the sutures of the pieces very marked. The 
arms are ten in number, very strong and thick, coming off in five pairs; 
we cannot describe them farther, as they are not preserved, and this is 
the only example we have of this species. 

Vault, — The vault is surmounted by a very prominent knob, from 
which are projected in the directions of the arms, five plicatures, formed 
of four or five (generally four) massive tumerous pieces ; they are much 
larger than any of the other pieces of the vault, with the exception of the 
central knob. Between each two of the plicatures is an interradial field, 
containing from eight to ten polymorphous pieces ; they are generaUj a^ 
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Dged in a pyramidal fonn ; often the vertex being a piece considerably 
•ger than any of the others ; the basal pieces of the pyramid are in 
3st cases thinner and longer than any of the others ; these, as well as 
e remainder of the pieces of this species, are turgid and massive, and 
:e those of the calyx, are destitute of ornament. 
On the side of the vault, above the anal field, is a considerable ovoid 
tomescence, composed of nearly thirty small pieces, whose snrfaces are 
lite plain and level in contrast to the other pieces of the vanlt ; they are 
ranged in nearly parallel rows, as follows, commencing with the lowest : 
•3-4-5 ; on the fifth row (which nearly completes this field — there are 
it two more rows) supervenes an ovoid opening, about one line in length, 
thout a proboscis. This is the only opening upon the vault. 
We have named this elegant species after Mr. O. W. Corey, to whom 
9 are much indebted for many favors. 

Dimefuiana, 

Diameter of base, - - - - *82 inch. 

Greatest diameter, - - - - i-ao ** 

Height to arms, - - - - '86 ** 

Total height of body, - r - 1-10 " 

Diameter of axillary articulation, - - '30 '^ 

Geologieal Pantion and Locality, — Rare in sub-carboniferous limestone 
Mir the top of the knob stone bed, Hardin and Allen counties, Ey., and 
mo geological horizon, Washington county, Indiana. 

Genus Onychocrinus, nov. gen. Lyon <t Casseday. 

Generic Formula, 
Basal pieces, .... - 3 

Subradial, ----- 6 

Radial, ------ 6X5 

Brachial, - - - - -4 or 6X5 

Intcrradial, - - - - -20 or 26X4 

Anal, - - - - - -6to7 

Interaxillary, - - - - - 1 to 3X5 

Arms, - - - - - - 6 pairs. 

Generic description, — This genus, in the shape of some of the 
ieces and in its general form, resembles more closely Forbesiocri- 
us than any other ; yet they are so widely different in other 
»pects that it will require no great perception to distinguish 
etween them. The column near the calyx is cylindrical, large, 
imposed of very thin articulations similar in size to each other; 
erforation small. 

The radicds are large, and form, together with the brachials, a 
mtinuous line : the arms are quite robust, furnished vdth strong 
innulae. 

Inierradial fields^ triangular in general shape ; an anomalous 
ae on the anal side. Anal field — long and narrow : one to 
ixee small interaxillary pieces on each ray. 

BoLsal pieces small, subradials large, pentangular, alternating 
ith theradials. 
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Onychocrimut exeulptus^ d. s. 

Calyx vaftiform, spreading rapidly to the base of the free arms, to* 
getber with the arms resembles much the talons of a bird, whence iti 
generic name ; surface ornamented witli minute granules. 

Basal pieces^ three ; their under surfaces concave, formiog a saucer- 
shaped depression, wliich was wholly filled by the column ; they are low, 
ratber thick, upper surfaces prolonged into an obtuse angle; the column 
facet marked by small short strise on the outer margin. 

SubradiaU, five ; large, four are pentagonal, two of which are larger 
than tlie remaining two; their upper articulating surfaces form quite 
sharp angles ; the fifth is hexagonal, its superior surface parallel to the 
inferior, smaller than the remaining pieces. 

Badials^ generally five in each ray; the first row are rery large, 
heptagon al, except in the postero-lateral rays, where they are hexagonal, 
having but one facet on the side next the first anal piece instead of two; 
their lower surfaces rest ou the retreating angles formed by the subradiah, 
with which they alternate; their superior margins are horizontal, on 
which are imposed the second row of radial pieces; these are smaller 
than the first, hexagonal, nearly twice as wide as high. The third and 
fourth rows are similar in form, but become gradually smaller; the fifth 
rows are heptagonal, axillary, and support on each beveled edge a row of 
two or three brachials, which are smaller than the radials, obscurely 
hexagonal, bounded by wave-like lines ; near the center of their inferior 
borders they are prolonged into minute uvulse, or little tongoe-like 
projections, similar to those found in some species of i^or&fnomniM, (and 
described by Hall as patelloid pieces,) which fit into corresponding de- 
pressions in the adjoining pieces. 

Upon the last brachial pieces rest two arms ; they are as long as the 
body, robust, composed of exceedingly stout pieces, grooved by a deep 
sinus, decreasing gradually in size to their outer extension ; they are sim- 
ilar in form to the brachials described above ; from either side of these 
arras, alternately disposed, are stout, short pinnulse, composed of thick 
pieces stretching in a direction outwards and upwards, without ten- 
taculas. Commencing with the first two pieces of the arms, they come 
ofif in two pairs, then on the next two pieces come off again two pairs, 
but on the alternate side from the first two ; this arrangement is continued 
throughout their whole length, the pinnulse becoming smaller and more 
closely crowded together toward the termination of the arms. 

Interradials, — These vary from twenty to twenty-five, according to the 
age of the individual. The first is large, septagonal, situated between the 
first two radials of each row, followed by three pieces about half the sixe 
of the first ; the middle piece of the three is an elongated pentagon, 
smaller than the other two, which are hexagonal, upon the outer upper 
facet of each of which, and lying against the radials, are one or two 
smaller pentagonal pieces; then follow (in the specimen we have before 
us) fifteen yet smaller pentagonal pieces ; they are arranged in the form 
of a hemispherical arch, depressed towards the disc of the stomach, the 
sides of the arch being extended up along the radials and brachials as £tf 
as the commencement of the free arms.* 

* See also under desoriptioQ of Vsnli 
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Interaxillaries, — In a line with the radial, and between the two oppo- 
•ite arm pieces, is one to three quite small pentagonal interaxillaiy pieces ; 
tometinies two yet smaller pieces occur. 

Anal pieces, one; small, quadrangular; one is superimposed on the 
subradial, followed by three pieces of like form and size, and similarly 
disposed. 

raulL — ^The yault of this remarkable crinoid resembles so much some 
of the asUriada that we may consider it as one of the connecting links 
between the crinoidea and the star-fishes. The specimens in our posses- 
sion do not show distinctly the whole of the vault, so that a description 
mast necessarily be imperfect until better examples are found. The 
plates which we have described above as interradials, form the greatest 
portion of the perimeter of this upper surface ; the remainder of the pe- 
rimeter is formed of a row of pieces lying on the anal side ; their relative 
position is as follows : viewing it from the anal side, in the position in 
which the animal g^w, we see a row of small pieces (interradials ?) which 
extend np along the radials and brachials of the left ray, fitting into the 
serrated depressions existing at the junctures of any two pieces. This is 
found only on the left ray, the pieces forming the right being squarely 
truncated and without other pieces attached in any way to them. 

The general surface of the vault is depressed, the edges being raised 
and curved inwards. From the centre, and in the direction of the arms, 
extend five rays, composed of two rows of large granular pieces, one row 
altematinff with the other. We cannot discover pores in any of these 
pieces, which are moat probably analagous to the ambulacra of the 
uieriada. 

The interstitial pieces lying in the fields bounded by the five rays of 
Urger ones are very small, granulose, and arranged without any apparent 
order. 

It is impossible, from the fragmentary portions in our cabinets, to trace 
the fiirther similarity between this genus and the star-fish, as the central 
portions of all are so concealed that we cannot make them out clearly. 

Geological Position and Locality, — Found at Clear Creek, Hardin 
county, Kj^ in sub-carboniferous rocks near the upper part of the sandy 
mud-beds of the knobstone. In beds of similar age in Montgomery 
county, Ind. Good specimens are rare. 

Louisville, Ey^ Nov. 1, 1859. 



Art. X. — Theoretical Determination of the Dimensions of Donates 

Cornet; by Prof. W. A. Norton. 

I HAVE recently undertaken to bring the theory developed in 
a previous number of this Journal,* in an article entitled "Dy- 
namical Condition of the Head of a Comet," to the test of numer- 
ical computations, by determining, by calculation, the theoretical 
dimensions of the great Comet of 1858. The more important 
results may be briefly stated ; the complete discussion is reserved 
for a subsequent number of the Journal. 

♦ Vol xxvii. [2], 86. 
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It appears from the investigation that, confining our attention 
to the outer bright envelope, the process of ejection of nebulous 
matter from the nucleus was mostly confined to a certain portion 
of its illuminated side lying nearest to the sun, and that the 
limiting angle of inclination of the jets to the line connecting the 
centre of the nucleus with the sun, was 25°. From this circum- 
stance it resulted that the envelope had nearly a circular form. 
The lateral dispersion of these luminous jets, as they were flow- 
ing away into space, under the influence of the sun's repulsion, 
or, in other words, the breadth of the tail, was partially due to 
the directions, more or less inclined to the radius vector, m which 
they originally issued from the nucleus ; but another and highly 
efficient cause cooperated to produce that result If, as we con- 
ceive, certain portions of the cometic matter, at the surface of the 
nucleus, were brought by some action of the sun into the condi- 
tion to be repelled by both the nucleus and sun, we may make 
two suppositions with regard to the forces of repulsion thus de- 
veloped ; that the force exerted by either body was of the same 
intensity for all the particles acted uj>on, or that it varied from 
one particle to another. It is not easy to decide, upon d priori 
grounds, which of the two suppositions is the most probable. 
The latter is certainly no less so than the former. If we adopt 
this as a fundamental hypothesis, we have an efficient cause m 
operation adequate, in connection with that already mentioned, 
to the development of the tail of the comet, in all its vast pro- 
portions ; ana which may incidentally have produced the special 
phenomena observed, — as the supernumerary tails, and the alter- 
nate bright and dark bands seen to traverse a certain portion of 
the principal tail. The ejected particles that are unequally re- 
pelled, by both the nucleus and sun, do not part company in 
consequence, while they are in the vicinity of the nucleus, nor 
materially while within the limits of the envelope, for the reason 
that the ratio of the repulsive forces of the two bodies remains 
constantly the same ; but as soon as they pass out of the sphere 
of influence of the nucleus they are analyzed by the solar repul- 
sion, and driven off by it into space, in separate and diverging 
paths. The various susceptibilities to repulsion possessed by the 
particles have accordingly no sensible effect upon the dimensions 
or form of the envelope, but may give rise to a wide lateral dis- 

Version of the flowing streams that make up the tail of the comet, 
'he particles that are most energetically repelled go to make up 
the preceding or convex side of the tail. 

I have made the calculations, regarding the solar repulsion as 
varyinij between certain prescribed limits. The determinations 
of the breadth of the tail, at various points of its length, accord 
with the results of observation; at the same time that the tail is 
found to have the form and positions actually observed. 
The supemomerary tails observed were but lines of receding 
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articles subject to much greater forces of repulsion than the 
her particles ejected from the nucleus. All such collections 
■matter would, of necessity, be in advance of the principal tail, 
id lie in a curve that would approach more nearly to a straight 
ae. Their position makes known the intensities of the repul- 
ve forces to which they owe their separate existence. 
An interesting result of the investigation is that the alternate 
•ight and dark bands so distinctly seen to traverse a certain 
)rtion of the tail of Donati's comet, in nearly parallel directions, 
1 the evening of Oct. 10th, had each the position of a line con- 
acting particles which started from the region of the nucleus at 
certain previous date, and at the same instant of time. They 
icordingly find their natural explanation in corresponding al- 
rnations in the quantity of nebulous matter given off simulta- 
K)usly from the nucleus. The most probable cause for such 
ternations of discharge that can be conjectured is that the nu- 
eus turns about an axis, and so presented periodically different 
ies to the sun, which were unequally influenced by his inciting 
ition. If this be the true explanation of the phenomenon, we 
ive in the observed distance between contiguous bright bands, 
le means of determining the period of rotation ; or, at least, the 
lortest interval of time in which the rotation can be completed. 
' we take this distance at 1°, the period of rotation comes out 
x)ut 24 hours. 

There was a special cause of lateral dispersion at work in the 
ise of the cometary particles that, on their return, came very 
3ar the nucleus. Such streams of particles must have been re- 
siled off obliquely, and may ver}'' well have presented the ap- 
sarance of luminous jets issuing from the sides of the nucleus, 
id have formed curved terminations to the inner envelope, 
rom the dispersion thus produced resulted an absence of mat- 
r, or a dark space, behind the nucleus, whose varj^ng boundary 
as determinea by the intersections of lines of particles unequally 
pelled by the sun. 

The indications are, that the formation and gradual expansion 
■ one envelope after another, may have arisen from the process 
:' ejection beginning in all instances high up in the photosphere 
unrounding the nucleus, and gradually extending downward to 
le vicinity of the solid surface. It aj)pears, upon investigation, 
lat if this descending action were to proceed according to a cer- 
in uniform law, the outline of the envelope would recede from 
le nucleus at a uniform rate. This process of evolution of com- 
ary matter, in whatever it may consist, is probably auroral in 
5 origin and character, and has its counterpart on both the earth 
id sun.* 

New Haven, Kov. 30, 1859. 

• To remler the investigation more complete, I have considered the caw of the 
tnetarj matter being projected from the nucleus, without experienoing an/ repal- 
m from its mass. 

(ECOND eERIES, Vol. XXIX, No. 85.— JAN., 1860. 
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Abt. XI. — Oeographical Notices. No. X. 

The Mountains of Western North America. — ^Having 
previously spoken of the publication of Warren's memoir to ac- 
company the map of the western territory of the United States, 
and also of the map to which it refers, we now copy the follow- 
ing paragraphs from the conclusion of the Memoir, in order to 
meet the erroneous opinions which are prevalent in respect to the 
" Rocky Mountains, and the erroneous presentation of their 
direction which is given in most of the popular maps. 

" The mountains in our territory west of the Mississippi river, 
from where they rise above the horizontal strata of recent geo- 
logical formations on the east to their disappearance under the 
waters of the Pacific Ocean, form a nearly continuous mass of 
npheaved ridges, with occasional intervening level plateaus. 
The direction of the central line of this mass between the 82d 
and 49th parallels of north latitude, is about north 20^ west 
The greatest width perpendicular to this direction is along the 
line passing from the vicinity of San Francisco through that of 
the Great Salt Lake to Fort Laramie. This distance is about 
1,000 miles, or, if we include the Black Hills of Nebraska, 
1,125 miles. 

"The great mountain mass, of which that in our territory 
forms but a part, extends with varying breadth nearly on the 
line of a great circle of the globe from Cape Horn north to Beh- 
ring Straita, and thence south along the western part of Asia to 
the island of Sumatra. Its length is about 240 degrees, or 
18,560 miles, being two-thirds of the circumference of the earth. 

"The area occupied by and included in this mountain mass 
in our territory, is about 980,000 square miles. Large as this 
is, it is probably only a small portion of the upheaved formations 
between the 32d and 49th parallels. A few ridges and peaks 
projecting above the surface of the Pacific as islands, or above 
the level tertiary and cretaceous strata of the eastern plains, 
give evidence of the existence of vast areas whose extent must 
forever remain unknown. Throughout the portions now visi- 
ble, proofs are abundant of great abrasions ; in some cases whole 
ridges even, having been swept away or broken into separate 
portions. 

" Already enough has been learned to establish the existence 
in these mountains of the equivalents of many of the geological 
formations ; and it is probable, when investigations have been 
carried to the same extent as in the civilized portions of the 
earth, that the geologist will find here new and still more com- 
plex fields for research. 

"The classification of the separate parts of this mountain 
mass, 80 as to preaent its physical characteristics clearly to the 
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mind, is a great desideratum. It has in part been attempted at 
various times, but as yet unsuccessfuliy from th^ want of suffi- 
cient information ; the theorist's idea being often proved to be 
wrong by new discoveries almost as soon as utterea.'' * * * 

" The publication of the Pacific Eailroad maps will probably 
change some of the former ideas of these mountains, and give 
rise to new speculations as to their directions, equivalents, and 
connexions of different parts. Every one knows how easy it is 
to generalize ideas where facts are few, and in accordance with 
this, those who have travelled most in the region have theorized 
the least, having seen the immensity of the subject and the dif- 
ficulties which must be overcome to comprehend it. Those 
who have investigated merely the travels of others, have had 
only the imperfect representations of the latter on which to the* 
orize. 

"It may not be inappropriate here to give some of the general 
ideas which have successively prevailed in regard to these moun- 
tains. 

" In the earlier periods of North American discovery it was 
known that there were mountains in the interior at its northern 
and southern parts, and rivers flowing from them to the two 
great oceans east and west. It was natural to connect these 
mountains by hypothesis, and to consider them as one great 
chain, separating the sources of these streams. Such an idea 
prevailed at the time of Humboldt's New Spain. Even now 
many well informed persons consider that a road has but one 
mountain summit to cross from the Mississippi river to the Pa-^ 
cific Ocean. 

" When, after the publication of the charts of Vancouver, 
map makers became aware of the extent of the mountains near 
the Pacific coast, nothing seemed more natural than to suppose 
two great mountain chains — one near the Pacific and one in the 
interior. If this theory were true, we should find a great longi- 
tudinal valley between the ranges similar to that separating the 
interior mountains from the Alleghanies, and we should have 
bat two mountain summits to pass between the Mississippi and 
the Pacific. This idea is practically as erroneous as that of one 
summit, although it still prevails. Such a prominent place did 
this longitudinal valley hold, in the opinions of geographers of 
earlier times, that we nnd in Humboldt's New Spain : * M. Malte 
Brun has started important doubts concerning the identity of 
the Tacouche Tesse and the river Columbia. He even presumes 
that the former discharges itself into the Gulf of Caliifornia: a 
bold supposition, which would give the Tacouche Tesse a course 
of an enormous length. It must be allowed that all that part of 
the west of North America is still but very imperfectly known.' 

" The explorations of Lewis and Clarke proved that the Ta- 
couche Teche did not empty into the Gulf of California, and 
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that it was probably the source of the Columbia. Without 
considering the character of the pass of the Columbia river 
through the Cascade range, the belief now became general that 
the overland route in this latitude crossed but one summit, and 
was therefore more favorable than any other. This erroneous 
idea with some still prevails. 

" The idea of rivers traversing great mountain chains, now 
known to be so common in the mountains west of the Missis- 
sippi, was so repugnant to the opinions of even philosophers in 
earlier times, that we find Humboldt saying, * every geographer 
who carefully compares Mackenzie's map with Vancouver's will 
hQ astonished i\\fkt the Columbia, in descending from the Stony 
mountains, which we cannot help considering as a prolongation 
of the Andes of Mexico, should traverse the chains of moun- 
tains which approach the shore of the great ocean, whose prin- 
cipal summits are Mount St. Helen and Mount Rainier.'" * * 

*' The distinguished explorers, Lewis and Clarke, having de- 
termined that the Columbia river broke through the Cascade 
range, considered from the size of the Willamette at its mouth, 
that it also broke through this chain, having its source in the 
Rocky mountains, near the position of the Great Salt lake. We 
then see the American maps representing mountains surround- 
ing the valleys of the Columbia and Colorado, and separating 
them from that of the San Joaquin and Sacramento. On the 
English maps. of that date, the Sierra Nevada is not represented, 
and two or three great rivers are made to flow from large lakes 
in the interior to the Pacific; nearly all of their compilers mak- 
ing false applications of the principles of hydrography laid 
down by Humboldt. 

*'The first map which represented these rivers and lakes cor- 
rectly was that of Captain Bonneville, of which I have given a 
reduced copy. There we see the Great Salt lake and Bear river 
and Utah lake forming one basin ; to thfe west lies the Mary or 
Ogden's river, with its lakes forming another enclosed basin; the 
San Joaquin and Sacramento rivers in their right position; and 
the Willamette reduced to its proper length. The positions 
given on this map are not geographically correct, nor are their 
many mountains indicated ; but it gives the first correct idea of 
the hydtographic character of the country ; and by giving too 
little rather than too much, escapes the errors into which others 
had fallen. 

" The explorations of Captain Fremont fixed these great riv- 
ers and basins in their proper geographical positions; but his 
maps have given rise to many erroneous impressions in regard 
to the mountain ranges. Still, making a * false application of 
the principles of hydrography,' he represented all the basins as 
if surrounded with mountains or 'rims,' and thus introduced 
mountain ohoins which have no existence in nature. 
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" Since Fremont's expedition began, a large portion of the 
area of these mountains in the territory of the United States 
has been examined, and many new attempts have been made to 
systematize the knowledge acquired. The most important the- 
ory advanced is that of parallelism in the ranges, the foundation 
of which I shall briefly indicate. 

"On the map of Lewis and Clarke the Eocky mountain 
ranges are represented parallel to each other with a northwest 
trend. That this was their theory is evident, from the fact that 
thev indicated the Black Hills about the source of the Shyenne 
as having this same trend, though they never saw them, and 
only knew of their existence from hearsay. 

" The maps of Captain Fremont showed a parallelism and 
general north and south direction of the mountain ranges from 
the Wasatch, east of the Salt Lake, to the Sierra Nevada, in- 
cluding all the numerous intermediate ranges. 

** The maps made by Major Emory, near the 32d parallel, and 
in New Mexico, showed again a remarkable parallelism of the 
mountain ridges, those in this latitude having a northwest trend 
nearly parallel to the Bocky mountains, as shown by Lewis and 
Clarke. 

" The maps of Lieutenants Abert and Peck, of Lieutenant 
Simpson, of Lieutenant Beckwith, Lieutenant Williamson, and 
Lieutenant Parke, have all shown a local parallelism to exist in 
diflferent parts of the mountains. The systems of ridges have 
courses varying from a few degrees north of east to north 45** 
west. 

"The idea has lately begun to prevail that this local parallel- 
ism is the characteristic of the great mountain mass throughout 
its whole extent. Whether this idea has been true or not it has 
been attended with some practical advantages. Instead of one 
or two main summits for an overland road to pass, it shows us 
that we must expect many. On every route explored across the 
continent, at least four well-defined summits have been discov- 
ered, and on some of them many more. Some of these ridges 
enclose interior hydrographic basins. Others are traversed by 
rivers, but the passes thus made are generally impracticable, 
and, for the purposes of travel, might almost as well never have 
existed. 

"In many places, however, the mountain ridges have not 
this local parallelism, of which a few instances will be cited. 
The Uintah mountains, east of the Great Salt Lake, trend nearly 
east and west ; the Wind River mountains about north 45° west ; 
and the Humboldt range about north 20° east ; these three ranges 
being comparatively near to each other. 

" Humboldt, in speaking of the Sierra Nevada, says, * it soon 
sqMurates into three branches.' 
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"Lieutenant Abbot, in the sixth volume of the Pacific Rail- 
road Reports, says : * Shasta Butte, although generally consid- 
ered a peak of the western chain of the Sierra Nevada, is, in 
truth, the great centre from which radiate, beside several smaller 
ridges, the Cascade range, the Coast range, and the western chain 
of the Sierra Nevada.' 

" There are many other portions of this mountain region finom 
which the ridges seem to radiate. Such as Long's jPeak, the 
junction of the Sierra Nevada, and Coast ranges in Southern 
California, &c., as is evident on an inspection of the map. The 
parallel system of ridges has been considered a matter of im- 
portance, as being in accordance with some supposed laws of 
mountain formation, but that of centres of upheaval are not less 
consistent with those laws. At any rate it does not appear that 
we are at liberty to assume a parallelism of ridges till examina- 
tion has shown this to be the case. 

The Sources of the Nile. — At a recent meeting of the 
Royal Geographical Society of London (May 9), Captain Speke 
gave the following narrative of his journey with Capt Burton 
into the interior of Africa. His remarks were called out by a 
paper of Mr. Macqueen's, the object of which had been to prove 
that the mountain Kilimandjaro is actually snow coverea but 
that it has no connection witn the River Nile. 

Capt Speke's remarks are thus reported in the Proceedings of 
the Society, vol. iii, No. 4 : 

"After arriving at Zanzibar, we had to wait a considerable 
time, some months, until the masika, or rainy season, would be 
over, before we could penetrate into the interior. It was gene- 
rally advised that we should do so. During the interim Captain 
Burton and myself made a short coast tour, first to Mombas, and 
then proceeded down the coast to Pangani. Leaving that place, 
we ascended the Pangani river, and arrived at Chongwe, a small 
military station belonging to Prince Majid. Here we were sup- 
plied with a small escort of Belooch soldiers, who accompanied 
us across some hills, by an upper route, to Fuga, the capital of 
Usambara, where we were hospitably entertained by King Kim- 
were, a great despot reigning there. After visiting him for one 
day, the shortness of our supplies compelled us to retrace our 
steps by a forced and rapid march, following down close along 
the banks of the same river until we again arrived at Pangani. 
Thus ended our initiatory tour in Eastern Africa. The rainy 
season or masika was spent by us at Zanzibar, in constructing 
the ecjuipraent of a caravan. There is a singular tribe of ne- 
groes m the interior of Africa, called Wanyamuezi — the literal 
translation of which sio^nifies people of the moon. These strange 

Seople are professionally voluntary poftors : they annually bring 
own ivory to the coast in barter for themselves, or otherwise 
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)r the Arabs. At the close of the rainy season Captain Barton 
ad myself left Zanzibar, with a caravan mustering about eighty 
len, having previously sent on some supplies in anticipation of 
ar arrival. Unable to collect a suflScient caravan for the con- 
eyance of our kit, we purchased a number of donkeys (about 
iirty). Thus completea, and with an escort of twelve Belooch 
>ldiers, given us by Prince Majid, we commenced our journey 
westward, and arrived (by slow degrees travelling over a low 
lluvial plain, up the course of the Kingani river) at Zungome- 
3, a viUage situated under the coast range, which struck us as 
earing a good comparison with the western ghauts of India. 
V^e might call this range the Eastern Ghauts of Africa.' There 
re were detained by severe illness a considerable time. After- 
rards we crossed these eastern ghauts, the maximum altitude of 
rhich I ascertained to be about 6000 feet. On the western side 
f this longitudinal chain of hills we alighted on an elevated 
>lateao, an almost dead flat, ranging in level from 3000 to 4000 
eet above the sea. Here we had cold easterly winds, continu- 
ng through the entire year. Proceeding onwards, we arrived 
X the Tanganyika Lake, called by the Arabs Sea Ujiji, a local 
lame taken from the country on the eastern margin of the lake, 
?hither they go to traflSc for ivory and slaves. This lake is in 
I singular synclinal depression ; I found its elevation to be only 
1800 feet; whereas the surrounding country (the plateau), as I 
laid before, averaged from 3000 to 4000 feet. The lake is en- 
circled at its northern extremity by a half-moon shaped range 
)f hills, the height of which I estimated (for I could not reach 
ts summit) to be at least 6000 feet. They may extend to a 
leight much greater than that ; however, we could not take any 
observations for determining it After exploring this lake we 
eturned by the former route to Unyanyembe, an Arab depot, 
ituated in latitude 6° south, and about 33° east longitude. My 
^mpanion, Captain Burton, unable to proceed farther, remained 
lere; whilst I, taking just sufficient provisions for a period of 
ix weeks, made a rapid march due north, to latitude 2° 30' 
louth ; and there discovered the southern extremity of the Ny- 
mza, a lake, called by the Arabs Ukerewe, a local name for an 
sland on it, to which the merchants go in quest of ivory. The 
iltitude of this lake is equal to the general plateau (4000 feet), 
5ven more than the average height of all the plateau land we 
raversed. In reverting to the question asked, why I consider 
he Lake Nyanza to be the great reservoir to the Nile, my an- 
iwer is this: I find, by observation, that its southern extremity 
ies in east longitude 33"*, and south latitude 2° 30'. By Arab 
nformation, in which I place implicit confidence, I have heard 
hat the waters extend thence, in a northerly direction, certainly 
rom five to six degrees. Notwithstanding they can account for 
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a continuous line of water to this extent, no one ever heard of 
any limit or boundary to the northern end of the lake. A re- 
spectable Sowahili merchant assured me that, when engaged ia 
traflfic some years previously to the northward of the line and 
the westward of this lake, he had heard it commonly reported 
that large vessels frequented the northern extremity of these 
waters, in which the officers engaged in navigating tnem used 
sextants and kept a log, precisely similar to what is found in 
vessels on the ocean. Query, Could this be in allusion to the 
expedition sent by Mahamad AH up the Nile in former years? 
Concerning the rains which flood the Nile, the argument is sim- 
ple, as I have said before : a group of mountains overhang the 
northern bed of the Tanganyika Lake. The Arabs assure us 
that from the north and northeastern slopes of these hills during 
the rainy season immense volumes of water pour down in a 
northeasterly direction, traversing aflat marshy land, intersected 
by some very large, and many (they say 180) smaller streama 
Again, on the western side, we hear from Dr. Krapf, that the 
snow-clad mountain, Koenia, is drained by rivers on ha western 
slopes in a direction tending to my lake. 

** During the rainy season, which I know, by inspection,' com- 
mences in that region on the 15th of November, and ends on 
the 15th of May, the down-pour is pretty continuous. Super- 
saturation, I should imagine, takes place later on the northern 
than on the southern side of the aforesaid moon-shaped moun- 
tain, systematically in accordance to the ratio of seasonal pro- 
gression ; but this, in so mean a distance, could not be very 
great. Suffice it to say, that I saw the Malagarazi river, which 
emanates from near the axis of these hills, to be in a highly 
flooded state on the 5th of June. The Nile at Cairo regularly 
swells on the 18th of June. 

" Farther, it would be highly erroneous to suppose that the 
Nile could have any great fluctuations from any other source 
than periodical rains. Were the Nile supplied by snow, as some 
theorists suppose, its perennial volume would ever be the same. 
There would be no material fluctuations observable in it, in con- 
sequence of its constant and near approximation to the path of 
the sun. 

" By these discoveries, the old and erroneous hypothesis of a 
high latitudinal range of mountains extending across the conti- 
nent of Africa from east to west, in the vicinity of the line, and 
known as the Mountains of the Moon, is therefore now annihi- 
lated. However, it is worthy of remark, that the crescent- 
shaped mountain, which we visited to the northward of the 
Tanganyika, lies in the centre of the continent of Africa, imme- 
diately due west of the snowy peaks Kilimanjaro and Koenia, 
and is west beyond the Unyamuezi, or Country of the Moon. 
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The Wanyamuezi tribe has from time immemorial been addicted 
JO journeying, and at all periods has constantly visited the east- 
*rn coast of Africa. It would not be beyond legitimate and 
ogical supposition, to imagine that these hills, lying beyond 
;heir Moon Country, should have given rise to the term Moun- 
:ains of the Moon, and from misunderstanding their relative po- 
sition with the snowy Koenia and Kilimanjaro, should have been 
:he means of misguiding all ancient inquirers about that myste- 
ious mountain. 

" My positions were fixed by astronomical observations, cer- 
ainly under painful and considerable diflSculties, owing to my 
X)nstantly impaired general state of health : weakness and 
blindness not being the least of these difficulties which I had to 
x>ntend with. My latitudes were taken by the altitude of stars, 
U nearly every stage, on an average from ten to fifteen miles 
ipart. I also fixed some crucial stations, the principal points 
for delineating the country by lunars, on whicn I place great 
reliance, as the means of the masses of them which I took show 
» little deviation. The intermediate distances I compassed very 
ilosely ; flie altitudes of the country I traversed I determined 
)y boiling thermometer, on which I also place very great reli- 
tnce. We had a. thermometer and pedometer, and several chro- 
lometers. The performance of these instruments was anything 
)ut satisfactory ; indeed, finally, I had to rig up a string and 
)ullet pendulum to beat time whilst taking my lunars in the 
atter stage of the journey. There now can be no doubt that 
his great lake, the Nyanza (Captain Speke now pointing to the 
nap) is the great reservoir of the Nile, and that its waters indu- 
)itably extend northwards from the position visited by me on 
ts southern extremity to 3^° north latitude, lying across the 
equator, and washes out that supposed line of mountains, called 
he Mountains of the Moon, which stands so conspicuously in 
ill our atlases." 

Baikie's Niger Expedition. — The latest iatelligence we 
jave received from this important expedition is contained in the 
bllowing extract from Sir E. I. Murchison's lata anniversary 
iddress before the Roy. Geog. Soc. of London : 

"The unfortunate shipwreck of the Pleiad on the rocks near 
[labba, and the check given to the expedition under Dr. W. B. 
Jaikie, which left England early in 1857, were alluded to in niy 
ast yearns address. I now learn from Mr. D. T. May, R.N., 
vho has returned to England, that less than twenty miles above 
Jabba the River Niger, or Quorra, divides into several rocky, 
ntricate channels. Consul Beecroft in the Fthiope, in 1845, 
afely navigated the most available of these passages ; bt\t the 
oyagers of 1857 were not so fortunate, and the steamer was 
3tally lost on the rocks. Most of the property was, however,^ 
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saved, and the neighboriDg bank became the head-quarters of 
the expedition for a whole year. The rocks forming the banks 
of the river where the shipwreck took place are composed of 
highly -inclined strata of hard sandstone. All the specimens of 
this rock which I have examined, whether brought home by 
Mr. May or sent by the Admiralty, belong to the same light- 
colored, hard, sub-crystalline, pinkish sandstone, with very fine 
flakes of white mica; the successive layers (which are much fo- 
liated) being strikingly covered by thin elongated crystals of 
black tourmaline. The rock has altogether the appearance of 
having undergone considerable metamorphosis, and much eleva- 
tion and disturbance. Geodes of pure white quartz, with large 
micaceous coatings, also occur. As soon as the party had be- 
come somewhat settled, it was determined to make a direct over- 
land communication by Y6ruba with Lagos, and Mr. May offer- 
ing himself for this service, accomplished it satisfactorily, as ex- 
plained in a notice laid before the Society. In the mean time 
Lieut. Glover made journeys up the river, visiting Wawa and 
Busa, and definitely ascertainea the impracticability of naviga- 
ting the river for a few miles beyond the spot of the encamp- 
ment, a waterfall at Waru being an impassable barrier even for 
canoes in any season. 

'^ Mr. May having waited on the sea-coast, expecting another 
steamer from England, at last returned to the encampment 
through Y6ruba, and then set out on a more extended journey, 
with a view to exploring the country, and of establishingpostel 
communication in a line from Lagos to the confluence. Having 
first travelled to Hadan (the road between Lagos and Hadan be- 
ing well known and used), he passed eastward, and ioumeyed 
for many weeks through the previously unvisited districts of 
Ife, Ijesha, Igbouma, Yagha, &c., being warmly received, and 
observing everywhere that the people were quiet, orderly, and 
industrious ; though these good qualities are here and there bro- 
ken in upon by marauding or slave-catching armies, sent into 
the Y6ruban country by powerful neighbors. The details of 
this journey were communicated to the Foreign Office in Janu- 
ary last, and will, I presume, soon reach the Society. 

"Approaching to within fifty or sixty miles of the, confluences 
of the Quonra and Chadda Rivers, Mr. May was compelled to 
alter his route, and proceed northwards, visiting the ruined fe- 
mous town Ladi, crossing the Quorra at Shaw, and journeying 
thence on the north side of the river through Niipe to Rabba. 

"Lieutenant Glover had during this time also visited the 
coast by Mr. May's first route, and was now there waiting to 
pilot op the river the steamer which was at last coming to the 
relief of the party. Dr. Baikie and the other members of the 
9acpedition had been chiefly employed during the year in culti- 
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vatin^ a good understanding with their neighbors, reducing 
their language, &c., whilst the energies of Mr. Barton were am- 
ply occupied on the botany of this part of Africa. In October, 
1868, just a twelvemonth after the settlement of the expedition 
at the spot in question, the Sunbeam steamer arrived, the whole 
party were then embarked, and proceeded down the river to 
Fernando Po, there to recruit the health of the oflSicers and men, 
and make arrangements for farther exploration. During the 
twelvemonth's residence in Niipe the most friendly relations 
were maintained with the king, his brother, and chie&, and the 
natives generally ; supplies being often received overland from 
Lagos. 

" At Fernando Po (November, 1858), a re-organization having 
taken place, and the preparations being completed, the party 
again set out, now in the steamer Bainbow, built and sent for 
the purpose, and endeavored to re-ascend the river. But it was 
then found that this vessel, which draws four feet of water, 
oould not ascend the Niger even in the month of January ; the 
waters subsiding until June, when they increase* In conse- 
(^uence, the party was obliged again to return to the sea, and 
smce have set out upon the land-journey from Lagos to Kabba 
(upon the route opened up by Mr. Mav), whence it is purposed 
to proceed with an expedition, the niendly objects of which 
must by this time have made a due impression on the native 
shiefi, and from which we may anticipate the gain of much 
knowledge when all the acquisitions of Dr. Baikie and his asso- 
ciates are unfolded." 

Khanikoff's Expedition in Central Asia. — At a recent 
meeting of the American Oriental Society in New York, the 
Corresponding Secretaiy, Prof. Wm. D. Whitney of Yale Col- 
lege, presented a letter n-om the Chev. N. Khanikoff, dated Ker- 
man, Persia, April 7-19th, 1859, in which he speaks as follows 
jf the journey which he has just made. 

"I have lust completed, or nearly so, a very interesting jour- 
Dey throuM Khorassan, Western Afghanistan, and Northern 
Seistan. The whole region traversed by the scientific expedi- 
tion which I have had the honor to conduct has been carefully 
surveyed, the situation of its principal points has been fixed as- 
tronpmically, for more than thirty points ascertainment has been 
made of the magnetic coordinates, and of the intensity of mag- 
netism corresponding therewith, and the profile of the territory 
bas been determined by barometrical observations and trigono- 
netncal measurements. The botanical researches have been 
nade by Prof. Bunge, and the geological investigations by M. 
Jobel; the oriental literature, archaeology, and numi^atics 
lave fallen to my share, and I hope soon to have the pleasure 
)f communicating to the Society a succinct view of the results 
It which I have arrived." D. c. G. 
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Art. Xn. — The Great Auroral Exhibition of August 28th to 
September 4:th, 1859. — (2d Article.) 

In our last Number* we gave some observations of this grand 
auroral exhibition, from a number of stations widely distant 
from each other. We now put on record some facts observed 
respecting the influence of the Aurora upon the wires of the 
electric telegraph. We hope in our next Number to be able 
to communicate additional intelligence respecting this Aurora. 

1. Observations made at Boston^ Mass,, and its vicinity by Geoboe 

B. Prescott, Telegraph Superintendent 

My attention was first called to the possibility of the Aurora 
Borealis affecting the telegraph wires in 1847, while operating 
the Morse (electro-magnetic) telegraph at New llaven ; but I 
was not fortunate enough to observe it until the winter of 1850. 
At tliis time I became connected with Bain's (electro-chemical) 
telegraph in this city, and observed some effects of the aurora; 
but, owing to the feeble displays, only to a limited extent 

In September, 1851, there was a remarkable display of the 
Aurora Borealis, which completely took passession of all the tel- 
egraph lines running out of the city, and effectually prevented 
any ousiness being done over them during its continuance. 

The following winter there was another remarkable display, 
which occurred upon the 19th of February, 1852. I furnish 
from data recorded in my journal at that time the following par- 
ticulars in regard to this phenomenon. 

The system of telegraphing used upon the wires during the 
observations of February, 1852, was Bain's electro-chemical. 
The circuit was what is known as the open circuit, — that is, the 
key, which throws the current from the battery upon the line, 
was always open when a message was being received from a 
distant station, and the current ])assed through the chemically 
prepared paper to the earth without uniting with the home bat- 
tery. Each station was furnished with its own battery, the neg- 
tive pole of which was invariably connected with the earth, and 
the positive, by the depression of the key, with the line. 

The line extended in a direction nearly northeast and south- 
west. The paper was prepared with a solution of cyanid of po- 
tassium, made afler the following recipe. Six parts prussiate 
potassa dissolved in water; two parts nitric acid; two of am- 
monia. This solution will scarcely color the paper, while it will 
render it quite sensitive to the action of the electric current 
The stylus was made of No. 30 iron wire. A battery of ten 

* Vol xxnii, p. S85-408. 
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cups Grove, with the line well insulated, will decompose the 
salts, and unitiDg with the iron stylus, leave a bright blue mark 
upon the paper, at a distance of 230 miles. 

The positive pole only produces a colored mark ; the negative 
bleaches the paper. 

When there is no electric current upon the wires, the pen 
leaves no impression upon the paper ; but the slightest current 
will produce decomposition ; and the color of the mark depends 
upon the strength of the current 

Free or common electricity produces no color upon the paper. 
It emits a bright spark in passing from the stylus to the moist- 
ened paper; produces a quick, sharp noise, like the snapping of 
a pistol and aisappears. This effect is totally unlike that of the 
Aurora Borealis, as will be seen from the following. 

Thuraday^ FAnmry 19, 1852. Towards evening a blue line 
appeared upon the paper, which gradually grew darker and 
larger, until 9, flame of fire followed the pen, and burned through 
a dozen thicknesses of the prepared paper. The paper was set 
on fire bv the flame, and produced considerable smoke. The 
current then subsided as gradually as it came on, until it entirely 
disappeared, and was then succeeded by a negative current, 
which bleached instead of colored, the paper ; this also gradu- 
ally increased, until, as with the positive current, it burned the 
paper, and then subsided, to be followed by the positive current 
again. This state of things continued during the entire evening, 
and effectually prevented any business being done over the 
wires. The current came in waves of varying intensity — light 
at first, then stronger, until having attained to the volume and 
intensity of at least two hundred Grove cups, it subsided, and 
was followed by a current of the reverse polarity. This inva- 
riably occurred^ and may be set down as an established fact, that 
the currents from the Aurora Borealis always change their po- 
larity during every wave. 

/ have seen the auroral current produce magnetism^ decompose 
chemicaky and produce heat and fire. 

The effects of the magnetic storm of August 28tb, 1859, were 
apparent upon the wires during a considerable portion of Satur- 
day evening, and during the entire day, Sunday. At 6 p. M. the 
Hne to New Bedford (60 miles in length, running a little west of 
south) could be worked only at intervals, although, of course, no 
signs of the Aurora Borealis were visible to the eye at that hour. 
The same was true of the wires running east through the state 
Df Maine as well as those running north to Montreal. The wire 
Detween Boston and Fall Kiver had no battery connected with 
t on Sunday, and yet there was a current upon it during the 
mtire day, which caused the keepers of the electro-magnets to 
>pen and dose as the waves came on and receded. 
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Upon the lines whicli bad batteries connected Sandaj era- 
ning, it was observed that the poles changed daring everj wave 
of the aurora — each wave occupying from fifteen seconds to half 
a minute. When the poles of the Aurora were in imison with 
the poles of the battery upon the line, the effect was to increate 
the current; but when they were opposed, to neutralize it I 
will give my proofs of this farther on. It is to be observed that 
the effects I have illustrated in relation to the Aurora of August 
28th, 1859, were observed upon the Morse (electro-magnetic) ays- 
tem. The same were, however, observed upon the House and 
Hughes lines running out of the same oflSce. 

It is not true that there is any difference in the effect prodaoed 
upon the wires by the Aurora Borealis, whether they run east 
and west, or north and south. Lines running to every point of 
the compass diverge from the oflSce here and were equally af- 
fected. Even the short wire running from the office in State 
street to the observatory in Cambridge (five miles long) was 
sensibly affected. 

In an article which I published in the Boston Journal, August 
31st, I stated that the current from the Aurora Borealis could 
have been used for telegraphic purposes, but I did not imagine 
it would be so soon verified by the actual fiact 

On Friday, September 2d, 1859, upon commencing bunness 
at 8 o^clock A. H. it was found that all the wires running out of 
the office were so strongly affected by the auroral current as to 
prevent any business being done, except with great difficulty. 
At this juncture it was suggested that the batteries should be 
cut off, and the wires simply connected with the earth. The 
Boston operator accordingly asked the Portland operator to cut 
off his battery and try to work with the auroral current alone. 
The Portland operator replied, " I have done so. Will vou do 
the same?" Boston operator answered, "I have cut my oattery 
off and connected the line with the earth. We are working 
with the current from the Aurora Borealis alone. How do you 
receive my writing?" *'Very well indeed," rejoined the Port- 
land operator ; " much better than with the batteries on. There 
is much less variation in the current, and the magnets work 
steadier. Suppose we continue to work so until the Aurora sub- 
sides ?" " Agreed," said the Boston operator. '' Are you ready 
for business? "Yes; go ahead," was the reponse. The Bos- 
ton operator then commenced sending private dispatches, which 
he was able to do much better than when the batteries were on, 
and continued to use the wire in this manner for about two 
hours, when, the Aurora having subsided, the batteries were re- 
sumed. 

While this singular phenomenon was taking place upon the 
wires between Boston and Portland, the operator at Sooth Brain- 
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tree — Miss Sarah B. Allen — ^informed me that she was working 
the wire between that station and Fall River — a distance of about 
forty miles south — with the auroral current alone. Since then 
I have visited Fall River and have the statement verified by the 
intelligent operator upon the railroad line at the d^pot in that 
village. 

The office at the d^pot is about half a mile from the regular 
office in the village. The battery is kept at the latter place, but . 
the operator at uie d^pot is provided with a button or switch, 
by which he can throw the battery off the line, and put the 
wire in connection with the ground at pleasure. The battery at 
the other terminus of the line is at Boston, but the operator at 
South Braintree is furnished with a similar switch, which enables 
her to dispense with its use at pleasure. There are no interme- 
diate batteries; consequently if Fall River operator puts his 
wire to the earth, and the South Braintree operator puts her wire 
to the earth, the line is without battery, ana of course, without 
an electrical current 

Such was the state of the line upon the 2d of September last, 
▼hen for nearlj^ two hours, ihev held communication over the 
wire with the aid of the celestial batteries alone I 

I have restricted myself in this article to facts observed by 
mvaelC I have stated nothing which I am not absolutely certain 
o^and which, if necessary, can be proved by a number of reliable 
witnesses. 

2. ObservcUwns made at White River Junction, Vt,, communicated 
by J. H. NORRIS, Telegraph Superintendent. 

During the forenoon of Sept. 2d, an unusual current of vary- 
ing intensity was present most of the time on the wires of the 
Vermont and Boston telegraph. The polarity of this current 
appeared to change frequently, sometimes being opposite to and 
nearly or quite neutralizing the battery current when an attempt 
was made to use the line ; at other times much increasing the 
force of the battery current. The auroral currentproduced the 
same marks upon our chemical paper (we use the liain or chem- 
ical system oi telegraph) as those produced by the use of the 
battery. Signals and messages were transmitted between Boston 
and Manchester by the sole v^e of the auroral current, 

8. Observaiione made at Springfield, Mass,, by J. E. Selden. 

On the evening of Aug. 28th, upon the Boston and New 
York circuit, at one moment there was a very heavy current on 
the wire, and the next none at all. On the Albany and Spring- 
field circuit, a flash passed across from the break key of the tele- 
>h apparatus to tne iron frame, the flame of which was about 
the size of an ordinary jet of gas. It was accompanied by 
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a humming sound similar to a heavy current passing between 
two metal points almost in contact The heat was suflScientto 
cause the smell of scorched wood and paint to be plainly pe^ 
ceptible. 

[The observations at Springfield, as well as those at New York 
and Washington were communicated by Messrs. Lewis and 
Lovett of the New York telegraph office.] 

4. Observations made at New York by J. C. Crosson, Telegraph 

operator. 

On the evening of Aug. 28th, at 7i o'clock, I experienced 
considerable difficulty in working, on account of the variation of 
current. I could work south by constantly altering the adjust- 
ment of my magnets, but the magnetism on the eastern circuit 
was so nearly destroyed that I could do nothing. About ten 
o'clock I couid see nothing of the Aurora in the southern hemi- 
sphere, yet the same variations of current were manifest upon 
the line for an hour afterward. There was during this time a 
verj*^ strong turning current from the east, which resembled a 
reversed current so much that I disconnected my battery and 
put on a * ground,' but I could not then get magnetism suffi- 
cient to work a simple armature. At 12*> 80°* the current from 
the east assumed a new feature, producing enough magnetism to 
work quite well, yet wavering and varying in intensity. 

5. Observations made at Philadelphia^ communicated by H. Em- 

MOXS Thayer, Telegraph Superintendent 

« 
On the evening of Aug. 28th, about 8 o'clock, we lost current 

on all our four wires running from Philadelphia to New York, 
and we had strong circuit as if from a near ground connection; 
but there was no interruption on wires running south to Balti- 
more and Washington. At 9^ 10™ the wires were relieved to a 
great extent from the influence of the Aurora, giving us our 
usual working current 

On testing wires at 8 o'clock on the morning of Sept 2d, I 
found two of our wires, those running via Camden and Amboy 
to New York, strongly under the influence of an Aurora. The 
effect was different i'rom that of Aug. 28th. There was an in- 
tensity of current which gave a severe shock when testing, giving 
a reversed current, neutralizing our batteries, and destroying 
magnetism. On removing the batteries, we had a very strong 
circuit, giving j)owerful magnetism, but could not raise New 
York. On the line running from this city to Pittsburgh, the 
operator, Mr. Steacy, succeeded in transmitting a business mes- 
sage to Pittsburgh wholly on the auroral current. The current 
was changeable, suddenly disappearing and returning at inter- 
vals of fi*om five to ten minutes. The signals were distinct and 
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tihe conyersation lasted four or five minutes, the operators ex- 
:^hanging remarks as to the singularity of the phenomenon. At 
9 A. ic. all the wires were relieved firom the effects of the Aurora, 
and worked well as usual 

6. Observations made at Washington, D. (7., ly Frederick W. 

EOYCE, Telegraph operator. 

On the evening of Aug. 28th I had great dif&culty in working 
the line to Richmond, Ya. It seemed as if there was a storm at 
Richmond. -I therefore abandoned that wire, and tried to work 
the northern wire, but met with the same difficulty. For five or 
ten minutes I would have no trouble, then the current would 
chanTOy and become so weak that it could hardly be felt It 
would then gradually change to a 'ground' so strong that I 
could not lift the magnet The Aurora disappeared at a little 
after 10 o'clock, after which we had no difficulty. During the 
auroral display, I was calling Bichmond, and had one hand on 
the iron plate. Happening to lean towards the sounder, which 
is against the wall, my forehead grazed a ground wire. Imme- 
diately I received a very severe electric shock, which stunned me 
for an instant An old Wn who was sitting faciDg me, and but 
a few feet distant, said that he saw a spark of fire jump firom my 
forehead to the sounder. 

7. Observations made at Pittsburgh^ Pa,, communicated by E. W. 

Culgan, Telegraph manager. 

During the Aurora of Aug. 28th the intensity of the current 
evolved firom it varied very much, being at times no stroneer 
than an ordinary battery, and then suddenly changing the poles 
of the magnets it would sweep through them, charging them to 
their utmost capacity, and compelling a cessation of work while 
it continued. 

On the morning of Sept 2d, at mj request the Philadelphia 
operator detached his battery, mine being already off*. We then 
worked with each other at intervals as long as the auroral cur- 
rent continued, which varied firom thirty to ninety seconds. 
During these working intervals we exchanged messages with 
much satisfaction; and tve worked m/yre steadily when the batteries 
were off than when they were attached. 

On the night of Aug. 28th the batteries were attached, and on 
breaking the circuit there were seen not only sparks (that do not 
appear in the normal condition of a working line) but at inter- 
vals regular streams of fire, which, had they been permitted to 
last more than an instant, would certainly have fused the plati- 
Qum points of the key, and the helices became so hot that the nand 
2ould not be kept on them. These effects could not have been 
produced by the batteries. 
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Akt. Xm. — On Numerical Rdaiions existing between the JEouiva- 
lent Numbers of Elementary Bodies; by ML Carey Lka, rhila- 
delpliia. Part I. 

(1.) 

The determination of the chemical equivalents of the simple 
Eubstances seems with each new approach to accuracy, to destroy 
more and more the numerical relations once supposed to exist 
between the equivalent numbers of certain series of elements 
nearly related to each other by their properties. If we except the 
series formed by oxygen, sulphur, selenium and tellurium, there 
probably remains none of those usually recognized in which the 
numerical relation is rigorously exact. Chlorine, bromine and 
iodine are represented by the numbers 35'5, 80 and 127, where 
the diflference between the first and second term is 44*5, between 
the second and third, 47. Litjiium, sodium and potassium have 
the numbers 6*95, 23, 39*2 ; difference of first and second terms, 
16 05, of second and third, 1620. Calcium, strontium and ba- 
rium have 20, 43*77 and 68*6 ; difference of first and second, 
23*77, of second and third, 24*83. It can be demonstrated that 
other relations exist, approaching quite as near to exactness as 
these, and some where the accuracy is perfect. 

Few of the so-called elements present more directly marked 
analogies than nitrogen, phosphorus, arsenic and antimony, and 
the very interesting discoveries of Cahours and Hofmann re- 
specting the phosphorus bases have shown that phosphorus stands 
in every respect intermediate between nitrogen and arsenic, form- 
ing compounds of the type 3(C4H,)PHC1, &c., like the nitrogen 
compounds as well as those of the type 3(C^H,)P0a, &c., like 
those of the arsenic and antimony groups. These authors ftu> 
ther observe that the equivalents of phosphorus, arsenic and an- 
timony differ by nearly the same number (44 to 45), but that 
nitrogen does not exhibit this relation.* 

Beyond the fact of the approximate equality of these two dif- 
ferences, the analogy has never been extended. The following 
considerations will show that this relation not only extends to 
nitrogen but may be carried with exactness to other elements. 

If we form a descending arithmetical series beginning with 
antimony =1203, and diminishing by a common difference of 
45 (45*3 in one instance, 44 in several) we shall find that such 
a series does not cease with the third term, P=31, but gives for 
"^Jfqurth —14, the exact equivalent of nitrogen with a negative 
sigii.^ The fifth term will oe —59, the exact equivalent of tin, 
with a negative sign. The sixth wmII be —104, or very nearly 
the equivalent of lead (also with a negative sign). The seventh 

♦ Kopp XL Will, Jahresbcricht fiir 1867. 
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—149, very nearly the double of the equivalent of arsenic, a 
previous term in the same series. These results are exhibited 
in the' following table. 



Di/Ter- 
encM. 

45 
44 



Calculated 
eqniTaleatt. 

120 - 

75 - 
81 - 



ReceiTed 
equivaleotfl. 

Sb = 120-3 
As= 75 

P = 31 



45 


1 - 14 

> 


45 


1 

1 - 59 


45 


1 

• -104 

> 


45 


' -149 


45 


*194 



N : 
Sn: 
Pb: 
2A8: 



14 
59 

103-5 
150 



45 



45 
44 



44 



-.239 



-284 



-328 



-372 



2Sb— 240-6 



= 2X164 



44 



\- 



416 



2Bi=! 416 



It will be seen presently that the number 164, the eleventh 
term in the above table, occurs also in the ascending positive 
series, and may represent the equivalent of a metal existing but 
as yet unknown. 

if we examine the position occupied by antimony, arsenic, 
phosphorus and nitrogen in the electro-chemical scale of Berze- 
lius we shall find that in proportion as their equivalent numbers 
diminish, their properties become more and more electro-nega- 
tive ; a corresponding change is also visible in the organic radi- 
cals which these elements are capable of forming by their union 
with carbon and hydrogen. The passage from the positive to the 
negative sign in the interval between phosphorus and nitrogen 
is accompanied by a marked change in the nature of the organic 
radicals into which these elements enter — 3(C^H5)N does not 
possess the power of combining directly with oxvgen, chlorine 
and sulphur which 3(C,H3)P, 3(C,H3)As, 3(C,H,)Sb exhibit 
in so high a degree. The methyl compounds show the same 
diflferences as the ethyl. Standing between nitrogen and arsenic, 
phosphorus is every way more closely allied to the latteif^of 
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these substances, not only by the analogies of its organic radi- 
cals, but also by the polybasic nature of phosphoric acid.* Al- 
though tin and lead represent the further members of the same 
series in reference to their equivalent numbers, it is evident that 
the increase of electro-negative relations does not extend to them. 
Moreover bismuth, antimony, arsenic, phosphorus and nitrogen 
at their maximum of oxydation combine with five equivalents 
of oxygen and chlorine, whereas tin unites with but two of each| 
and lead at most with two of oxygen and one of chlorine. 

Again, if we begin with phosphorus, and form an ascending 
series with a common difference of 44 (except in one instance]!, 
we shall find both the number 164, the double of which consti- 
tuted the eleventh term of the preceding table, and also the 
equivalent of bismuth, the double of which formed the thirteenth 
term of the same table. 



Diflbr- 
encet. 

44 


Calculated 
equiTalants. 

J 31 

j 76 


lUeeired 
•qulvaleots. 

P = 31 
Aft— 76 


45 


(120 


Sb =120-8 


44 


(164 





** (208 - - Bi z=208 

These four elements exhibit strong analogies and are all iso* 
morphous with each other. 

I^ taking mercury as a starting point, we subtract the number 
44 from each term to find the foUowing one, we shall obtain the 
series — 

Differ- Calculated Received 

encfli. equiTalenta. equlTalenta. 

100 - - He=100 
44 

44 

*^ ( -32 - - Zn z= 32-6 

« 

The salts of the protoxyds of the three last of these metab 
are isomorphous. It may seem forced to place mercury in the 
same group, but its analo^es with zinc are perhaps as strong as 
those whicn it exhibits with silver, next to which it has usually 
been classed, principally because the oxyds of both metals are 
reduced by heat. Mercury, like zinc, cadmium and certain other 
metala^ is capable of replacing an atom of hydrogen in hydrid of 
eth^I, O^H^SL, and of producing in this manner the conjugate 

* Sm Ui6 v«j interMtiDg p^Mr of Cahoun and HofioMim aboT« nfiamd to. 



66 - - CM= 66 

12 -. - Mflr= 12 
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^nic radical mercur-ethyl, C^HjHff, analogous to zinc-ethyl, 
Hf Zn. This compound has recently been isolated by Buck- 
Q.* Silver does not appear to be capable of a similar substi- 
tion ; when chlorid of ethyl is made to react upon zinc-ethyl 
e products are ethyl, chlorid of zinc and metallic silver. It 
iS latelv been shown by HaUwachs and Schafarik that mag- 
sium K>nns an ethyl-magnesium.f These metals are likewise 
I volatile, and it has been shown by H. StC. Deville that mag- 
»ium, like the others, is readily distilled. 
It is not a little curious that the numerically negative mem- 
jrs of this series lead into the positive memoers of the fore- 
rag; if we continue the subtraction of 44, we find for the 
Ml number 76, or nearly the equivalent for arsenic, for the 
xth 120, very nearly that of antimony, for the seventh 164, 
)rresponding, as before remarked, with a nossible undiscovered 
letal, and for the eighth 208, or exactly tne equivalent of bis- 
luth. The two series thus naturally lead to each other. The 
q^uivalent for arsenic given by L. Gmelin, viz. 75*4, accords 
aore nearly with some of these series and renders them more 
lact than that adopted by the Jahresbericht which has been 
lere employed. 

The members of these two analogous series are further united 
yj the fact that all of them, eleven in number, are capable of 
initing with the hydro-carbons of the methyl, ethyl, &c. type 
JO form powerful organic metals, and that this capacity appears 
to be limited to these elements aloncj 

(2.) 

The magnesia group includes a well marked natural family of 
Qietals, whose oxyds having the constitution RO are related with 
5ach other by isomorphism. The equivalents of these metals, 
according to the most recent determinations, are as follows : 

Chromium, 26*7 
Zinc, 32-6 



Cadmium, 56* 
Copper, 31*7 
Lead, 108*5 



Magnesium, 12 
Manganese, 27*5 
Iron, 28 

Cobalt, 29-5 

Nickel, 29-6 

Uranium, 60 

[Some of the elements here enumerated are found also in the 
)r^oing or following series. It need scarcely be remarked 
lat no absolute classification into groups is possible ; lead for 
istance is in some of its combinations isomorphous with the 
uium group, in others with the magnesia, copper in grey cop- 

• See thw Journal, [2], xxviii, 146. f This Journal, [2], xxriii, U7. 

i There appears some reason to believe that an ethyl-aluminum may eiist, 
ucfa irould form an exception to this law. If so, the same property may potsibly 
extended to others of tne metals of the earths. 
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per ore is isomorphous with silver, while its carbonate, sulphate 
and seleniate are isomorphous with those of the magnesia group.] 
The equivalents of the above metals are related in the foUowmg 



Cu 31-7 
Mgl2- 

43-7 


Zn 32-6 
Mgl2 

44-6 


Cd 56 
-Mg 12 

44 


U 60 
Mn27-5 


U 60 
Fe28 


U 60 
Co 29-5 


87-6, i=43-76 


88, 1=44 


89-6, 1=44-75 


U 60 
Ni 29-6 


U 60 
Cr 26-7 


Pb 103-5 
-U 60 


89-6, i=43-5 


86-7, i=43-35 


43-5 


Cd66 
Zn 32-6 


Cd66 
Cu 31-7 


Pb 103-5 
Fe 28 



88-6, i=44-3 87-7, ^=43-9 131-5, J=48-8 

and so likewise by adding to the equivalent of lead, the equiv- 
alents of manganese, cobalt, nickel, and chromium, we obtain 
in each case a number almost exactly equal to three times the 
number 44. 

To sum up : with Cu and Mg, Zn and Mg the sum of each 
pair is 44 nearlv. 

With Cd ana Mg, Pb and Ur, the difference of each pair is 
44 or nearly. 

With U and Mg, U and Fe, U and Co, U and Ni, U and Cr, 
Cd and Zn, the mean term is 44 or nearly. 

With Pb and Mn, Pb and Fe, Pb and Ni, Pb and Co, Pb and 
Cr, the sum of each pair is three times 44 nearly. 

It has been before pointed out that the strong analogy exist- 
ing between Mg, Cd and Zn extends to their equivalents, that 
of Mg being added to that of Zn gives the number 44 nearly, 
subtracted m>m that of Cd, 44 exactly. 

(3.) 
The following metals may be classed together as tending to 
form acids : 



Tra, 59 

Titanium, 25 
Tantalum, 68*6 
Tungsten, 92 



Vanadium, 68-8 
Molybdenum, 48 
Tellurium, 64 
Niobium, 48-82* 



Relations depending upon the number 44 exist between these 
equivalents. 

* Br the recent detenninatioa of H. Boee, Poffgendorff dv, ezi. ia thii Jo«- 
nal, [%l nfii. 187. 
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If from Ta 68-6 we subtract Ti 25, the remainder is 43'6, 44 
learlj. 

If from Y 68-8 we subtract Ti 25 the remainder is 43*8, 44 
learly. 

If from W 92 we subtract Mo 48 the remainder is 44 exactly. 

K from W 92 we subtract Nb 4882 the remainder is 4318. 

K to Te 64 we add Ti 25 the sum 89 is twice 44 nearly. 

If to Te 64 we add Ta 68 the sum 132-6 is three times 44 
rery nearly. 

If to Te 64 we add V 688 the sum 132*8 is three times 44 
irery nearly. 

If the equivalent of Sn=59 be multiplied by f the result is 
t4'25, in other words 3Sn =4x44*25. 

If we add Sn 69, Ta 68*6, W 92, V 68*8 and Te 64, the result 
is 352*4 8x11—352. 

K we add Ta 68*6, Nb 48*82, Sn 59, we have 176*42, 4x44= 
176 

If we add Ta 68*6, Mo 48, Sn 59, we have 175*6, 44x4=176. 

If we add W 92, 2Te 128, we have 220, 5x44=220. 

If we add Ta 68*6, Mo 48, 2Sn 118, V 68*8, Nb 48*82, we 
lave 352-22, 8x44=352. 

These analogies, though many are very complex, approach 
xceedingly near to absolute exactness ; in the last for mstance 
be difference amounts to only j^Vr ^^ ^^^ whole amount 

(4.) 

If commencing with gold, Au=197, we form a diminishing 
leries with a common difference of 44*5, we shall find for its 
erms — 

Differ- Calculated Received 

ences. equiTilento.* equivalento. 

197 - . Au=197 



44-5 
44-6 
44-5 



152-6 



108 - - Ag=zl08 



63-5 - - €u= 63-4 

The eauivalent of Cu has been here taken at double that usu- 
illy employed, or that which results from taking the first oxyd 
>f copper as CuO, a view formerly entertained by Berzelius, L. 
imelin and other distinguished chemists.* It is doubtful if this 
« not the true equivalent; in grey copper ore, if we consider 
)u as 32*7 we must admit that one eauivalent of silver is replaced 
7 two of copper, which is improbable. Moreover the two sul- 
nides, AgS and €uS (€u=63'4) are isomorphous-f 

* TbomtoD, Inorganic Ch., i, 692. 

f L. Omelin, Handbook, i, 96. The recent ezperimenti of Gaimuaro gi^e addi- 

»al reaaoa for donbling the eqniTalent of copper. 
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Viewed in this light the above series approaches very near to 
exactness, and may probably be wholly so, for the equivalent of 
copper is by no means positively known. Domas recent re- 
searches were too unconcordant to permit him to offer a positive 
opinion. It will be shown further on that these metals, as well 
as many others here grouped together by relations depending 
upon a number approximating to 44*5, are also united by analo- 
gies of atomic volume. 

The second number in the above series, 152*5, does not cor- 
respond with the equivalent of any known element, and it, like 
the number 164, which occurs twice in the nitrogen series, may 
represent the equivalent of some elementary body as yet un- 
known. In the second part of this paper, an additional argument 
will be presented in favor of the possible existence of two ele- 
ments having these equivalent numbers. 

The same relation may be extended with more or less approx- 
imation to the platinum group, which naturally subdivides itself 
into two families : the members of each family have very nearly 
the same equivalents, and the difference between the equivalents 
of the two families approaches to 45. 



Rhodium, 


52-2 


Platinum, 


98-7 


Ruthenium, 


52-2 


Iridium, 


99 


Palladium, 


53'3 


Osmium, 


99-6 



Th^ difference between the equivalents of platinum and pallad- 
ium is 45*4, the rest vary a little more. 

The dementis, carbon, boron and silicium, are united by the 
number 44 in the following manner: if we take Gerhardt's 
equivalent for carbon 6=12, the sum of the equivalents of these 
three substances amounts to 44 exactly. 

Carbon (6), 12 

Boron, 11* 

Silicium, 21* 

44" 

With respect to the metals of the earths and alkaline earths, 
magnesium and calcium have been considered elsewhere, yttri- \ 
um, erbium and terbium, and the cerite metals have not yet beea j 
sufficiently examined, the equivalents of the three first have ia j 
fact not yet been determined, thorium exhibits a relation which ! 
will be hereafter pointed out ; there remain therefore glucinum, 
aluminium and zirconium. The equivalents of these metals, 
viz. 4*7, 13*7 and 22*4 are evidently too small to follow pre- 
cisely the same law which governs the various series previously 
considered, but that it extends also to them becomes evident 

* As determined by Deville bj analyses of bromid of boron. 




between the Equivalent Numbers of Elementary Bodies. 105 

by multiplying their equivalents by 5, when they form a series 
analogous to the foregoing. 

6G = 23-5 

5Alz= 68-5 

6Zr=112- 

(5.) 

If we take the equivalent of nitrogen, add to it three times 45 
and divide by 8, we shall have nearly the equivalent of fluorine, 
and by continuing nearly in the same manner, we obtain those 
of chlorine, bromine and iodine. 

14+3X46 ^ 

^, = 18-62, Fl= 19 

o 

14+6X45 

^ - — = Zb% C]= 86-6 

^>ii£ =80-5. Br=80 

i><llt?£X«=12,.25. 1=127 

(6.) 

Several elements, taken in pairs, have equivalents which differ 
from each other by a number approximating to 45. 

Na 23 + 45-6 z= Ba 68*6 

Be 4-'7 + 43-3 = Di 48 

Ti 26 + 43-6 = V 680 

CI 36-6 + 44-6 = Br 80 

Al 13-7 + 45-9 = Th 69-6 

Zr 22-4 + 46-4 = Ba 68'6 

(7.) 

At the commencement of this paper reference was made to 
the well known numerical relations existing between Li, Na, K; 
Ca, Sr, Ba; CI, Br, I. Inexact as are thesei (with the exception 
of the first which approaches tolerably near), the strong analo- 
gies which exist between the substances themselves, give to 
their relations an interest which they would not otherwise pos- 
sess, and it is to be remarked that they all belong to that class 
which it has been the object of this paper to develop, viz., those 
depending upon the number 44-45. 

1. The equivalent of sodium is well known to be nearly a 
mean between those of lithium or potassium — if the equivalent 
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of lithium be added to that of potassium, or if that of sodium 
be doubled, a number is obtained in either case approachiDg 
nearly to 45. 

2. The equivalent of strontium is nearly a mean between 
those of calcium and barium : Sr=43*76, naif the sum of Ba 
68'6 and Ca 20 is 44-3 ; in either case 44 nearly. 

8. The equivalent of chlorine, 35'6, subtracted from that of 
bromine, 80, gives 44'5. The equivalent of bromine subtracted 
firom that of iodine gives 47. 

(8.) 

With respect to three of the groups already considered, a fur- 
ther relation exists. For greater clearness the groups in ques- 
tion have been arranged in the foUowing table : 



Group A. 

Diflfbr* 


Diiner- 


Group B 


• 


eocefl. 

. 100 Hgz=100 
**| 66 Cd= 66 


eocefl. 


208 


Bi =208 


" 


164 


— — 


^'^j 12 Mg= 12 


44 


120 


Sb =120-8 


**j -82 Zn= 82-6 


45- 


76 


Ab= 75 




44. 


81 


P = 81 


Group C. 

92 W=: 92 
44 

( 48 Mo= 48 


46 
46- 


-14 
-59 


N = 14 
Sn= 59 




44-6 


- 103-6 


Pb =108-6 



If to the equivalent of the substances forming series A, we 
add successively to each term the equivalent of fluorine, we 
shall obtain four corresponding terms of series B. 

Mercury 100 Cadmium 66 Magnesium 12 Zinc —32*6 
Fluorine 19 Fluorine 19 Fluorine 19 Fluorine 19 



119 75 31 -18-6 

Antimony 120-8 Arsenic 75 Phosphorus 81 Nitrogen 14 

Further : If to two corresponding terms of series A we add 
the equivalent of chlorine, we shall obtain the two terms of se- 
ries C. 

Cadmium 66 Magnesium 12 

Chlorine 35*6 Chlorine 36*6 



91*6 
Tungsten 92 






47*5 
Molybdenum 48 
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And if to two terms of the same series A we add the equiva* 
mt of bromine, we also find the terms of series C. 

Magnesiuin 12 —Zinc — 82-6 

Bromine 80 Bromine 80 



92 47-4 

Tungsten 02 Molybdenum 48 

If we add respectively the four terms of series A with the 
bar corresponding terms of series 0, we shall in each case obtain 

number which is very nearly twice forty-four ; that is, the mean 
)f each pair of series is 44 nearly. 

-^c —82*6 Magnesia 12 Cadmium 56 Mercury 100 

Antimony 120*8 Arsenic 75 Phosphorus 81 -Nitrogen -14 

88*7 87 87 86 

It will be remarked that where a series leads to the equivalent 
f an element, but with a negative sign, that negative sign has 
een in all cases preserved in the further examination of its 
umerical relations. 

(9.) 

It is evident that the number 44 — 45 plavs an important part 
1 the science of stoichiometry, and the relations wnich depend 
pen it are supported, in some cases at least, in a remarkable 
lanner, by analogies of atomic volume. That such analogies 
re a support becomes evident from the following considerations. 

Solids and liquids are very far from being governed by the 
4WS which determine the combinations of gases, in volumes 
ither equal or having some very simple relation to one another, 
i^herefore, if we find that in some few instances such a relation 
loes hold good with solid substances, we may naturally expect 
find a close relationship existing between those substances 
bus united. We may even be permitted, by way of hypothesis, 
advance a step further, and finding that a given volume of 
ilver unites with a given volume of oxygen, and that the same 
olume of gold unites with precisely the same volume of oxygen, 
D conjecture that gold may differ from silver only by a third 
abstance, which unites with the silver without increasing its 
olume, or affecting the amount of oxygen which it is capable of 
iturating, but which, on the other hand, alters its cnemical 
juivalent, its specific gravity, and other physical characters. 

Moreover, if we find that by subtracting from the chemical 
[uivalent of silver, half the difference between the equivalents 

silver and gold, we obtain the equivalent of a third metal, 
pper (€a=63'4), which also, under equal volumes, combines 
ith a quantity of oxygen expressed by a very simple relation 



108 M. C, Lea on Numerical Relations existing 

with that capable of saturating gold and silver, we may at least 
speculate that the three may fonn a series consisting of two sub- 
stances combined in dififerent proportions. It is true that we 
must be extremely cautious about venturing upon hypotheses 
involving a compound constitution of bodies which all our efforts 
have hitherto proved ineflfectual to decompose, but on the other 
hand it must be admitted that when we find so-called elements 
arranging themselves into a series of terms having a common 
difference, and when we find the *terms of these series united by 
equality or simple relation of atomic volume, we cannot crant 
that their elementary nature has been absolutely established. 

The following substances combine relations of chemical equiv- 
alents already pointed out, with analogies of atomic volume : 



Differences of 


Atomicf 


Belntioaof 


EquiTalenta 


volume. 


At. YoL 


/ Nitrogen, - 


14-42 


2 


45* • 






Phosphorus (rapor), 


7-01 


1 


44 






^ Arsenic (vapor), - 


1*01 


1 


( Lead, - - . 


9-09 


1 


44-5* \ 






Tin, - . - 


8-09 


1 


46* { 






> Nitrogen, 






45 ] 






1 Phosphorus, 
44 j 

> Arsenic, 


17-7 


2 






12-58 


# 


45-3 ] 






Q^,tj Antimony, 


18-— 


2 


twice 43-85 1 3:^^^^j^^ . - - 


21-18 


- i 



(Where phosphorus, arsenic, &c., are compared in the solid 
state, the unit of relation is of course difterent). It has been \ 
already remarked that in point of chemical relations generally, 
lead and tin are less closely united with the series than the other -; 
members composing it, but the relation between the atomic vol- - 
umes of lead and antimony, the latter almost the last term at the ■ 
other end of the scries, is almost absolutely exact Nitrogen is ! 
of course omitted in the second table, as we do not know what 
would be its atomic volume in the solid state. 

* In the cases of nitrngeD, tin and lead, the equivalents are taken with a Degttin 
■igTi, as before explained. 

f Thft numbers here given for the atomic volumes are calculated from the spedfis 
gravities adopted in Gmelin*8 Handbook, and the latest and most reliable detennia- 
ations of chemical equivalents. 
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Gold, - - - 10-26 - - 1 

Silver, - - - 10-85 - - 1 
44-6 

' Copper (€u=63-4), - 7-27 - - } 

It will be observed that the difference between the equivalents 
of copper and silver approaches very near to absolute exactness 
inth half the difference between the equivalents of silver and 
gold, and as the equivalent of copper is by no means positively 
settled, the relation may be rigorously exact. K we take the 
oaean between the number adopted by L. Gmelin and that adopted 
by the Jahresbericht (always considering cuprous oxyd as ^uO), 
we shall have for the difference between the equivalents of cop- 
per and silver the number 44*5, half the difference between tne 
equivalents of silver and gold, with mathematical exactness. 

rw;«u«^^^ Atomic Relation of 

^>^^^ volume. At. yoL 

j Tungsten, - - 5-28 - - 1 

( Molybdenum, - 5*68 - - 1 

In the series Hg, Cd, Mg, Zn, similar analogies are not well 
marked: the atomic volumes of the three first metals are not 
very far apart, 

Atomic volume . 
Hg, - - - - 7-37 

Mg,* - - - 6-85 

Cd, - - - - 6-48 

but the atomic volume of zinc differs considerably ; it is 4*72. 

In each of these different series, each term differs in its equiv- 
alent by the number 45 or a number approaching very near to 
45, and yet the addition of this large amount of matter is in 
most cases accompanied by no change in volume, or when a 
change takes place, it is expressed by some pimple relation to 
the original volume. Some of these relations of atomic volume 
are well known and are only here presented in view of the con- 
firmation which they afford of the series here established, but it 
is believed that the connection of the atomic volume of copper 
with those of gold and silver, and of those of tin and lead with 
those of the elements of the antimony group are pointed out for 
the first time. 

Ammermiiller has noticed a fact not wholly dissimilar from 
this in the case of protoxyds of copper, mercury, tin and lead, 
which combine with a second equivalent of oxygen without 
change of atomic volume, the density alone increasing. But 
acoording to L. Gmelin, the specific gravities on which he based 

* Taking the sp. gr. of mogDOtiam at 1*75 ai determined by Deville. 
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bis calculations are too unreliable to render the £su:t well estab* 
lished. 

The numbers adopted for the equivalents in the forgoing cal- 
culations are those obtained by the latest and most Triable de- 
terminations ; they are taken from the table contained in the 
Jahresbericht der Chemie of Kopp & Will for 1857, published in 
August, 1858, and the last which the author has been able to 
obtain at the time of concluding this paper, and have been in 
no case altered or modified in the slightest degree with a yiew 
to preserve or increase numerical relations, which bj slight 
changes of this kind can be often rendered much more symmet- 
rical. Dumas, in one of his highly interesting papers on this 
subject* (Comptes Eendus, XLV, 709, extracts in Kopp and 
Will's Jahr. 1857) in his series a-\-xd+yd\ adopts the equiva- 
lents N=14, P=81, As=75, Sb=119, Bi207 (see Jahresbericht, 
p. 35, where the equivalent of Bi is erroneously printed 108, by 
substitution of the values given for a,x,y,d^ and d\ 207 is ob- 
tained): whereas the equivalent of Sb as lately found by K. 
Schneider, confirmed by H. Rose, and adopted by Kopp & Will 
is 120-3. In another place (Comptes Eendus, XLVii, 1027) Du- 
mas has taken the equivalent of the same metal at 122, thus 
adopting alternately the numbers 119 and 122, neither the true 
one, according to the exigencies of the two series. The equiv- 
alent number of bismuth in the series just mentioned is taken 
at 207, whereas it should be 208. In the series a+ocd we find 
Mg=12, Ca=20, Sr=44, Ba 68, Pb 104— the last three should 
be Sr 43-77, Ba 68*6, Pb 103*5. So with Li, Na, K, V, Zr, &c. 

In the foregoing tables the calculated and received equivalents 
are placed by side of each other for comparison. The diflfer- 
ences rarely exceed the possible errors in the determination of 
chemical equivalents, respecting some of which there is still 
much doubt. Dumas, in the paper above referred to, gives the 
results of many new determinations by himseli^ and arrives at 
the number 26 for both chrome and manganese, instead of the 
ordinarily received Cr=26-7, Mn=27-5. For copper his results 
disagreed too much to lead him to any positive conclusion. 

The analogies here presented, all depending upon the same or 
approximately the same number, extend therefore — 

To the series Pb, Sn, N, P, As, Sb, Bi. 
To the series Hg, Cd, Mg, Zn. 
To the series Au, Ag, €u. 

To the magnesia group, including Mn, Fe, Co, Ni, U, Co, and some of 
the metals also classed in the three preceding series. 

* The interesting paper of Prof. Cooke (Memoirs Amer. Ac, 2d scr., roL r) to 
which the author's attention has been caUed since concluding this paper, will be 
more partieolarljr referred to in the Second Part 
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To the metals belonging to the group Ti, Ta, W, V, Mo, Te and No; Sn 

belongs also to this series as veil as to the first. 
To the platinum group, Rb, Ru, Pd, Ft, Ir, Os. 
To e, B, Si. 
To G. Al, Zr. 

Die differences between CI and Br, Br and I, approximate to the same 
number, as likewise do the relations between Li, Na and E, and be- 
tween Ca, Sr and Bo. 

This relation, therefore, extends to no less than fortj-eight ot 
the elemeataiy bodies: to all except those aa yet imperfectly 
imderstood, most of which may yet range themselves under the 
same law, and except the oxygen group, oxygen, sulphur, sele- 
oium and telluriimi, substances wDich stana alone and unmis- 
takably apart from the other elements. 

Phnadelidiia, Say. 10, 1869. 



iBT. XrV. — Remarhs on the Diesolution of Field Ice; by Chas, 
WHiTTLiSKY, of Cleveland, Ohio. 

The interesting paper of Col. Totten, U. S. A., in the November 
lumber of this Journal for 1859, upon the rapid disappearance 
>f ice in the northern lakes, recalls some observations that I had 
m opportunity to make on Lake Superior a few years since. 

On the 8th of March, 1855, the inhabitants of Ec^le River, a 
rillage in Haughton County, situated upon the most northerly 
MTt of Point Kewenaw, were engaged in procuring ice for their 
lummer use. The severity of winter in that latitude (47° 22' 
lorth) had so far relaxed, that the surface of the field was 
slightly porous from the direct action of the sun. There had 
been no rain ; the atmosphere was clear and cool, but on the 
ranny aide of houses and other objects the snow melt«d rapidly 
n the day time. 

Below the soft and moist surface, 
it a few inches iu depth, the ice was 
»hd and pure to the bottom, its thick- j 
aeaa being thirty iuchea. The blocks 
rhich the people were cutting out, 1,1 ] ' ' ,'' 
ffere taken about 1000 feet from the )\ ' y )| 

brm of a cube, of thirty inches on ', '1 \\ '( i\l\l l\| i\\ 
«ch face, was suffered to lie upon the -^ — -^ ' ■ 



mmm 



ihore. One of them nearly in the ,', \ , \''''/ri 1 'l ' i .Un 
brm of a cube, of thirty inches on 

«ch face, was suffered to lie upon the ^^^ ^ ^_ ^ 

mbroken ice, its natural surface up- "'""a a, 'upperiurivi! 
lermost, as represented in the figure here inserted. 

I was thus enabled to take a direct view of the progress of its 
lecaj, as no doubt others have done many times, upon th^ 
ikes. As the force of the sun increased, the porous part on ut« 



112 C. Whittlesey on the Dissolution of Field Ice. 

surface increased rapidly in depth, lines or planes of separa- 
tion extending downward from it into the hitherto transparent 
and homogeneous mass. There were not at any time horizontal 
planes visible, indicating layers or lamination, in the original 
structure. A thin film of matter followed each newly formed 
crevice downwards, and bubbles of air rose continually through 
the same to the surface. These planes of division converged 
below, giving the block the appearance above represented, of in- 
verted spikes or rudely formed pyramids, with their bases upward. 

By ten o'clock A. M. the upper half of the block was divided 
in this manner. The figures were somewhat regular and were 
principally triangular and rectangular, reminding me of the im- 
perfectly columnar red trap of the north shore of Lake Superior, 
by noon the block was so far disintegrated that it fell to pieces 
under a single blow, and remained a pile of roughly formed 
spikes, pyramids and prisms of various lengths. After this as 
so much new surface was exposed to the sun it melted very fisist 
The newly cut ice was still solid and clear except a few inches 
at the surface. 

There seemed to be in the block that had so suddenly lost its 
form and solidity, a process of contraction, arising from an in- 
crease of temi>erature. I presume that this appearance can be 
thus accountea for. No doubt the planes of division existed in 
the solid ice, as results of the crystallization in freezing. The 
general law of structure in all masses slowly crystallizing from 
a state of fusion is the production of a prismatic structure per- 
pendicular to the cooling surfaces. Basalt assumes its polygonal 
figures in obedience to the same law, and the structure of ice is 
quite in accordance with it. Its effects are not wanting even in 
some pastes, like starch and domestic cake. 

This structure exists often where it is concealed. An ingot of 
block tin shows no crystalline structure, but by slow fusion the 
amorphous parts melt and run out leaving a skeleton of crystal- 
line prisms. Ice is in the same predicament, and since in fireez- 
ing water expands onc-scventh of its volume, the first result of 
the fusion of a part of it is to dissect out the prismatic massed 
leaving them standing isolated by reason of their being on a 
larger scale than Ihe fluid volume from which they were formed. 
• In this process the air bubbles no doubt materially assist by 
opening channels of escape for the iee-water. 

What I have stated may assist in explaining w^hy immense 
fields of fresh water ice disiippear in a single gale of a few hours 
duration. When the temperature rises above 32° the ice soon 
loses its cohesion, and the first agitation breaks it up. In popular 
phrase it sinks, and is thus lost sight of suddenly ; but in truth 
It is dissolved bv the warmer water acting upon the fragments in 
the shape of little columns and pyramids such as Col. Totten saw 
Btrewea along the shore of Lake Champlain. 
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SCIENTIFIC INTELLIGENCE. 

I. CHEMISTRY AND PHYSICS. 

1. On Platinum and the metals which accompanj/ it. — H. St. Clairx 
DxTiLLE and Debray have published a very interesting and vahiable me- 
moir on the platinum metals, considering the subject rather from a met- 
dlnrgical than from a purely chemical point of view. For the details 
)f the processes employed we must refer to the original memoir, which 
'arely admits of abridgment, and which is in the highest degree instruc- 
ive. The authors employ exclusively the dry method of inve!«tigation 
md operate at temperatures much higher than any which have hitherto 
)een obtained upon a working scale. By a new arrangement of the oxy- 
lydrogen blowpipe most of the membera of the platinum group may be 
used — platinum even in larger quantities than was accomplished by Dr. 
lare. By the same apparatus properly employed, the authors purify 
he metals and their alloys from more volatile elements with which they 
nay be mixed. Osmium has a density of 21-3 to 21-4, and when dis- 
olved in tin exhibits traces of a crystalline structure. It is bluish white, 
las no odor, and gives off vapors of osmic acid only above the tempera- 
ure of melting zinc. At the temperature of melting ruthenium, osmium 
B sensibly volatilized but it does not fuse, and hence resembles arsenic in 
laving its boiling point lower than its point of fusion. Two determina- 
ions of the density of the vapor of osmic acid gave 8*88 and 889, cor- 
esponding to 2 vols. Next to osmium ruthenium is most difficult of fu- 
ion, but may yet be obtained in small fused masses when its density is 
rom 11 to 11*4. The authors give analyses of the protoxyd of ruthe- 
lium and of the crystallized deutoxyd isomorphous with stannic acid. 
rhey also describe a beautiful alloy of ruthenium and tin having the for- 
nula RuSna and crystallizing in cubes. Palladium fuses even more 
«adily than platinum, and volatilizes at the temperature at which irid- 
um melts. It also absorbs oxygen when fused like silver without becom- 
Dg oxydized. Its density at 22*5° is 11'4. With tin it forms an alloy 
Tystallizing in small brilliant plates having the formula SnsPds. Rho- 
lium fuses less easily than platinum ; it has about the cplor of aluminum 
md when pure is malleable and ductile; its density is 12-1. It forms 
rystalline alloys with zinc and tin. 

Platinum may (as first shown by Dr. Hare) be fused in large quantities 
«fore the oxy-hydrogen blowpipe. Deville and Debray give a detailed 
leseription of the apparatus by which this metal may be fused in quan- 
ities of not less than 12 to 15 kilograms at an expense of from 0*24 fr. 
) 0'40 fr. per kilogram. (The late Dr. Hare fused 28 ounces at one 
peration.) The fusion of platinum is best accomplished in crucibles of 
rae, which serve to refine the metal by absorbing the impurities. When 
ised and refined, platinum is as soft as copper; it is whiter than ordi- 
ary platinum and free from porosity; its density is 21*15. With tin 
latinum forms a beautiful crystallized alloy having the formula PtaSna, 
idium requires an extremely high temperature for its fusion, but when 
ised has a pure white color, and is brittle under the hammer like a Crys- 
dline metal ; its density is the same as that of platinum, namely 21*Itk 

SECOND SERIES, Vol. XXIX, No. 85.-JAN., 1860. 
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(Dr. Hare, who long ago succeeded in fusing iridium, fouud its density 
21*83.) Iridium forms with tin a beautiful alloy crystallizing in cubei 
having the formula IrSna. 

The authors remark that the alloys of platinum with iridium and rho- 
dium are much more valuable in the arts than pure platinum, many of 
them resisting the action of aqua-regia, and possessing a considerable 
degree of hardness and rigidity. The memoir contains in addition nu- 
merous elaborate analyses of different specimens of platinum ore and of 
osmiridium, as well as new processes for the treatment of platinum ores 
upon the larger scale, the preparation of pure platinum for industrial 
purposes, and of alloys of platinum with its associate metals possessing 
useful properties. For these we must refer to the original. — Ann, de 
Chimie et de Physique, Ivi, 385, Aug. 1857. 

[J\^ole, — A memoir read before the Am. Association for the Adyanoe- 
ment of Science at its meeting in August 1859, and shortly to appear in 
the 12th volume of the Transactions of the Smithsonian Institution, con- 
tains entirely new processes for the separation of all the platinum metala 
in a state of absolute purity. These processes are in the wet way ; thej 
are \ery simple and easy of execution, and they not only apply to the 
separation but to the qualitative analysis of mixtures of the different 
metals of this group in almost any proportions. The methods in ques- 
tion involve the preparation and properties of a new and remarkable 
series of salts, and will I hope be found to remove completely the diffi- 
culties which have hitherto surrounded the subject — w. o.] 

2. Blowpipe experiments, — Bunsen has contributed some very interest- 
ing additions to our knowledge of the use of tlie blowpipe in quantitative 
as well as qualitative analysis. The autlior employs the peculiar form 
of gas burner, first introduced by him, and now used in all laboratories, 
instead of the blowpipe. The lower part of the flame is surrounded by 
a conical sheet iron chimney, 30»"™. in diameter above, and 65™™. below, 
so that the burner tube is in the axis of the chimney and 45™™. below the 
upper base of the cone. The cock is to be regulated so that the apex of 
the inner non-luminous cone of gas within the flame exactly reaches the 
level of the upper base of the chimney. In this manner we obtain a 
flame of perfectly constant dimensions which is immovable, sharply de- 
fined in all its parts, and which may always be obtained of uniform cha^ 
acter. The outer cone of flame has a very faint sky-blue color, which is 
invisible even by feeble daylight. The inner cone of flame is less in- 
tensely blue tha^ the outer. The object to be submitted to the action of 
the flame must never be larger than the half or the third of a grain of 
millet seed. It is to be introduced into the flame by means of a little 
loop on the end of a platinum wire which is attached to a holder by 
which it may be moved gently and steadily, so that the object may be 
introduced into any part of the flame. The loop is to be moistened with 
water, when a grain or a little of the powdered substance will readily 
adhere to it. 

The author remarks that the temperature which the flame is capable 
of producing depends principally upon the constitution of the gas con- 
sumed. The temperatures corresponding to gas analyzed in the Heidel- 
bej^ laboratory on four different occasions were 2369 C, 2362 C^ 2391 
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C, 2386 C^ or as a ineAn, 2350 C, so that the temperature of the flame 
•where the quantity of air is exactly sufficient for the combustion of the 
gas, may be assumed in round numbers as 2300 C. It is easy to see, 
however, that the temperature will vary in different parts of the flame. 
The author gives a simple and elegant method of determining the point 
of maximum temperature by introducing a platinum wire into the flame, 
and determining at what point the light emitted by this is most intense. 
In this manner it is found that the zone of maximum temperature lies in 
the external cone of flame, a few millimetres above and below the apex 
of the internal non-luminous cone, which is on a level with the upper 
base of the chimney. The author employs this zone to investigate the 
action of a temperature of 2300 C. upon different substances, and terms 
it the melting space. The outer border of this melting space acts as an 
oxydizing flame, the inner as a reducing flame, the reduction being most 
powerful immediately above the apex of the innermost cone. The great 
constancy which the flame exhibits in all its parts allows us to observe 
and estimate the volatility of substances at the very high temperature of 
2300 C. For this purpose a mass of matter having a measured diameter 
of 1 millimeter is introduced into the flame, and the time required for 
complete evaporation determined by means of a seconds pendulum or a 
metronome. The size of the mass introduced upon the platinum wire is 
easily regulated by adding new substance or by evaporation in the flame, 
and may be measured under the microscope. The author takes the vola- 
tility of carbonate of soda as unity, and gives a table of the comparative 
volatility of different substances in terms of this unit : thus the volatility 
of chlorid of potassium is 15-33; of chlorid of sodium 6*57; of phos- 
phoric acid 23*00. Other substances are more or less completely decom- 
posed at the temperature of 2300 C. 

Besides its use in experiments on volatility the flame may also be em- 
ployed for a series of other very valuable blowpipe reactiona, among 
which the author cites the quantitative determination of soda in the 
presence of potash and lithia. 

For the simple recognition of soda in its volatile salts, it is sufficient 
to introduce a small bead of the substance into the melting space and 
then to illuminate a crystal of bicroniate of potash with the light pro- 
duced. The salt appears perfectly colorless, transparent, and with a dia- 
mond lustre so long as the rays of the soda flame fall upon it, and this 
eren by ordinary lamplight or daylight. A still more delicate reaction 
is obtained bv using paper, covered with iodid of mercuijjr, a square cen- 
timeter of wnich may be attached to the chimney in frqnt of the flame 
by a movable arm. If we introduce the smallest quantity of a soda 
compound into the melting space, the red paper appears white, with a 
faint tinge of tawny yellow. When the soda salt is in solution the loop 
of the fine platinum wire may be flattened under the hammer to a little 
ring. This ring introduced into the liquid will take up a drop which 
ttiust be gently evaporated to dryness and then tested as beford^ In this 
manner xxrjriny ^^ * milligram of common salt may be easily detected. 
Volatile potash compounds, as is well known, communicate a bluish 

Wolet tint which is completely concealed by small quantities of ^a. 

Id this case the potash may easily be detected by means of Cartmeil's 
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reaction, that is, by looking at the flame through a deep blue cobalt 
glass, when a violet or ponceau-red color appears. This potash test is 
even more delicate than that for soda, xu^^rnr parts of chlorid of potasr 
sium may be detected with perfect distinctness. 

The detection of lithia in the presence of potash and soda is best 
effected by looking at the flame through a hollow prism filled with a so- 
lution of sulphate of indigo. The carmine-red color of the lithia flams 
disappears when a certain thickness of solution is reached, and If a nuA 
be put upon tlie prism, all the layers of liquid above the mark will allow 
only the red potash-rays to pass through. Lime and soda have no influ- 
ence on this reaction. When potash and lithia are both present the 
flame from the salt to be tested should be compared with that of pure 
potash. The flame containing lithia and potash appears through thin 
layers of liquid redder than the potash flame alone ; through thicker 
layers the potash flame appears scarcely weakened. In this manner some 
thousandths of lithia may the discovered in potash salts. 

To render these processes available for silicates Bunsen mixes the min- 
eral with pure gi'psum and heats in the melting space, when silicate of 
lime and volatile sulphate of potash are formed. By comparing the in- 
tensity of the color produced by a mineral to be tested with that of a 
series of silicates whose percentages of alkali are known, it is easy e?en 
with very small fragments to determine the relative quantities of pottsh, 
soda and lithia with tolerable approximation. 

The author in the first place determines whether the mineral to be ex* 
amined contains liihia or not by the method already explained. The 
minerals of the first group are those containing no lithia, and the author 
arranges a scale of minerals for comparison according to the content of 
soda in each. These arc — 





NaO 


KO 


1. Lazuli te. 


909 




2. Neplieline, 


- 15-44 - 


- 4-94 


3. Albite, 


10-06 


«M^l^ 


4. Orthoclase^ 


- 7-08 - 


- 7-03 


5. Sauidin, 


4-0 


80 


6. Labradorite, 


- 2-55 - 


- 1-06 


7. Anorthite, 


M3 


0-62 


8. Leucite, - 


— 


- 2-2 



These are to be ignited, pulverized and preserved with their numbers 
as blowpipe reagents. One of these and the mineral to be tested, with 
or without gypsum, are to be introduced into the flame together so tliaft 
small equal ends of wire are ignited ; the iodid of mercury paper then 
appears more or less bleached. Remove the test from the flame, if now 
the paper shows a reddish tint, the test contains more soda than the mine- 
ral used for comparison. If the paper however becomes paler tlie con- 
trary is tlio case. In this manner it is easy to determine between what 
two minerals the test lies, so that the percentage of soda may be estimated 
within a few per cent. The substances to be compared must be as nearly 
as possible in equal quantities, the ignited lengths of wire be the same 
and the soda-flame of the same size and form. The eye roust be aocoa- 
toured to distinguish the different degrees of brightness of the same tint 
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from actual difierences of tint When the iodid paper is intensely 
bleached it may also be illuminated by a candle flame so that the soda- 
flame produces with this foreign light a white tint nearer to red. 

The potash color-test is not as accurate quantitatively as that for soda. 
It is sufficient for all purposes to distinguish a slight^ a strong^ and a very 
strong potash reaction, using for comparison in succession the flame of 
oligoclase, orthoclase and leucite heated with gypsum in the same flame 
wiUi the test The indigo prism is to be used and the dimensions, color 
and duration of the red flames observed. I 

Lazulite gives a stronger soda reaction than nepheline because it con- 
tains sulphuric add, and it is always necessary to determine beforehand 
whether the test contains sulphuric acid, chlorine or fluorine. This is 
best accomplished by the common blowpipe. 

Vjot further details we must refer to Uie original memoir, which must 
create an entirely new department in blowpipe analysis. — Ann,der Chemie 
und Pharm^ cxi, 257. 

[ITote. — ^It is easy to see that 6unsen*s memoir contains the solution 
of many chemical and physical problems of great interest Thus it is 
easy to produce at will a flame which shall have any required tempera- 
ture, al feast between certain limits. Since according to Bunsen's calcu- 
lations (Gasometrische Analyse, p. 254) the flame of hydrogen burniug 
freely in the air has a temperature of 3259° C, and that of olefiant gas 
has a temperature of 5413° C, we may as readily experiment at these 
temperatures as at 2300° C. Very much higher temperatures are of 
course produced when these gases bum with pure oxygen — in the case of 
hydrogen 8061° C; in that of olefiant gas 0187° C. Hence by burn- 
ing mixtures of these gases with oxygen and varyin^^ the proportion of 
nitrogen arbitrarily, we can make a scale of flames the temperatures of 
which shall range from less than 2000*^ C. up to at least 9000° C. and 
the melting point as well as degree of volatility of almost all metals and 
mineral substances may be thus assigned within quite narrow limits. It 
is easy to calculate the percentage of nitrogen or carbonic acid to be 
added in each case to the combustible gas in order to produce the re- 
quired temperature. It appears probable that at liig^ temperatures the 
radiating power of a body for heat is proportional to its radiating power 
for light By directly comparing the intensity of tlie light radiated 
from platinum heated in a furnace with the intensity ef the light radi- 
ated when the platinum is heated to a known temperature in a gas-flame, 
tbe temperature of the furnace might be approximately determined. In- 
teresting results could also be obtained as to the exact temperature at 
which bodies become luminous and as to the relative qut^ntities of light 
which diflferent substances emit when heated to the same temperature, or 
the same substance at^ difierent temperatures. With respect to Buuscn*s 
scale or series of minerals containing diflbrent but known proportious of 
loda I will suggest that perhaps a series of glasses could be made con- 
taining perfectly definite quantities of either soda or potash from 2 up to 
80 per cent, so that each number would contain 2 per cent more alkali 
that the next lowest number. These would then serve as universaKstand- 
irds of comparison and give much precision to blowpipe observatichis. — 
W.O.] yr.^K 
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II. GEOLOGY. 

1. Review, — On some points in the Geology of the Alps.* — For nearly a 
century the great problem of the structure of the Alp has engaged the at- 
tention of geologists, and although much still remams to be done, we are 
gradually attaining to a clearer notion of the age and the mode of forma- 
tion of this great mountain region. Among the most remarkable oondn- 
sions deducible from modem investigations is that of its very recent up- 
heaval, and the age, geologically modem, of a large portion of its rocks. 
The great mass of nummulitic strata, with the overlying series of slates, 
limestones, marls, and fucoidal sandstones (once regarded as of transition 
age), which constitute the flysch^ and belong to the eocene division of the 
tertiary rocks, has been upheaved vertically more than two miles, and 
penetrated by intrusive granites. Then took place the great movementi 
of folding, inversion, and lateral and vertical displacement, the slow sink- 
ing of the northern side of the chain permitting the accumulation of the 
conglomerate of the molasse or the nagelfiue (a formation partly fresh- 
water and partly marine), which belongs to the miocene, and in part pe^ 
haps to the pliocene, and attains in some parts a thickness of from 6000 
to 8000 feet. After the subsidence which allowed this vast accumula- 
tion, we find it raised by a vertical displacement of many thousand feet, 
and dipping towards the older rocks, so that the upper beds of the nayd^ 
flue seem to pass beneath the nummulitic limestones. (Murchison, Quar, 
Jour, Geol, Soc,^ v, 241.) These great foldings and dislocations have 
oflen given rise to lateral movements by which the older strata have ac- 
tually been forced over and made to rest unconformably upon younger 
rocks. 

The Messrs. Rogers have sho>*Ti that these great movements of the 
Alps present a close resemblance with those observed by them in the Al- 
leghaniea, and we are persuaded that a farther study of our older moun- 
tain chains, rendered more easy of investigation from the smaller number 
of formations involved, and from the regions being less elevated and more 
accessible, will throw still farther light upon the structure of the Alps 
and of mountain chains in general. 

The vast thickness of the sedimentary deposits of secondary and te^ 
tiary ago over the area now occupied by the Alps, when compared with 
their volume in other parts of Europe, serves to exemplify the relation 
which Prof. Janles Hall has so well pointed out, of the apparent connec- 
tion of mountait elevations with original deposition (Geology of Iowi^\i 
41). At the same time the weight of evidence now tends to show thil 
the crystalline nucleus of the Alps, so far from being an extruded mass 
of so-called primitive rock, is really an altered sedimentary deposit more 
recent than many of the fossiliferous strata upon tlA3ir flanks, so that the 
Alps as a whole have a general synclinal structure. 

In the memoir before us the learned professor of geology in the Acad- 
emy of Geneva, already well known by his researches in Alpine geology, 
has devoted himself to the study of a number of sections which exhiwt 

* Jfemoire tur lea terrain* liamqtu et Jceuperien de la Savoie, par Althomb 
Faviie. (Extrait du tome xv d^s Memoiret de la Societe de phytiquM et dkidoin 
naiurelle de Oenh'e, 1859. Quarto, pp. 92, with three plates.) 
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e anthracitic and Jurassic formations of Savoy. In these sections which 
) has given vrith lists of their organic remains, he includes ( 1 ) under 
e general name of the Jurassic system both the oolitic or Jurassic proper 
id the lias. Beneath these he distinguishes (2) a succession of lime- 
ones, chiefly dolomitic (carffneules), with interstratified beds of gypsum, 
iderlaid by red and green marls and a silicious sandstone or arkose, the 
hole series,, which attains a tliickness of 2500 feet, being destitute of 
Bsila, and reposing upon (3) shales and sandstones which enclose beds of 
ithracite and plants of the carboniferous epoch. Succeeding these comes 
e conglomerate of Valorsine (4), which, with the preceding group, he 
fers to the carboniferous system, while beneath all toese are (5) reddish 
ystalline schists and gneiss, passing into a rose-colored protogine or tal- 
ee granite. 

The third division is regarded by Favre as representing the keuper or 
iaasic system, which, although known in the Tyrol and in Lombardy, 
IS not hitherto been recognized in Savoy. Its identification is regarded 
r our author as highly important, inasmuch as it establishes a well de- 
led geological horizon throughout this region. To the triassic system 
) refers the gypsums which are found encircling Mt Blanc, and the salt 
sposits of BejLy of the Tarentaise, and elsewhere. Favre however recog- 
ms the existence of more recent gypsums, with cargneuleSy in a fucoidal 
ndstone overlying the nummulitic limestone. The cargneuley which is 
sre a constant associate of the gypsum, is according to Uie recent analy- 
a of Marignac (p. 11) a cellular limestone or tufa containing about nine 
BT cent of carbonate of magnesia, while the cells are filled with a nearly 
ore pulverulent dolomite. Massive, compact and crystalline dolomites 
re however frequently associated with these cargneules, which Haidinger 
onceives to have been formed by the alteration of dolomites under the 
[iflnence of a solution of gypsum. We are however inclined to regard 
he cargneules as analojq^ous to the tufas which we have elsewhere de- 
ciibed as often associated with true dolomites. (This Journal, xxviii, 
)72.) To this subject we propose soon to return, but we take occasion 
to correct an error into which Mr. Favre has fallen in attributing to Sir 
William Logan the view that magnesian limestones t>we their origin to 
the action of solutions of carbonate of soda upon sea-water (p. 42). 
This has arisen from an oversight in quoting from the Literary Gazette^ 
there some observations made by us at the meeting hi the American 
Aiiodation at Montreal in August, 1857, are reported in immediate con- 
itection with a paper of Sir W. £. Logan. We have end^vored to show 
tliat carbonate of magnesia has been formed in nature fripm the decom- 
position of soluble magnesian salts either by solutions of bicarbonate of 
loda or bicarbonate of lime, in the latter case sulphate of niagnesia being 
XAcemed and sulphate of lime being also a product. ( Connies JRendus 
UVAead^ xlviii, 1003, and this Journal, xxviii, 170.) 

Mr. Favre has not endeavored to identify the Permian system in this 
^on, although according to Pidancet it occurs with its char^teristic 
k)ra, beneath the variegated sandstones of the trias, in the adjacent de- 
artment of the Jura. {Bui. Soc. Geol. de Fr.^ [2], xii, 149.) The trias, 
ooording to our author, rests directly upon the shales and sandstones 
hich are regarded by him as belonging to the carboniferous system, and 
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at other times upon crystalline schists, which however he suggests maj 
be no other than the carboniferous rocks so highly altered as not to k 
distinguished from the older crystalline schists. 

In the view which he takes of the relations of the Jurassic and anthra- 
citic rocks of the Alps, Mr. Favre is so completely at variance with moit 
of thoRe who have preceded him that it will be necessary to enter into 
some details with regard to this so-called anthracitic formation, whidi 
has been hitherto regarded as intercalated with and forming a portioa 
of the Jurassic system of the Alps. The conglomerate of Valorsine, 
which Favre classes with the palseozoic series, is according to Sismonda, 
no other than the verrucano of Savi, and the lowest member of the liaasic 
series, beneath which at Jano in Tuscany is an anthracitic formation asso- 
ciated with a strictly palaeozoic fauna. (Ibid, p. 685.) In various lo- 
calities in Savoy, on the contrary, and particularly at Petit-Cosur in the 
Tarentaise and near Brian^on, the anthracitic beds, consisting of sand- 
stones and shales with impressions of ferns and layers of anthracite, ap- 
pear to be intercalated in the Jurassic system. This fact, announced by 
£lie do Beaumont in 1828, has been confirmed by a great number of 
subsequent observers, among which may be mentioned Sismonda, M^^ 
chison, Gras and Rozet. The fossil plants of this formation were by 
Brongniart and subsequently by Heer identified with those of the car- 
boniferous system ; according to Mr. Bunbury, who has since ezamioed 
the fossils of Petit-Cceur, which are very mucn distorted and replaced by 
a film of talcose matter, their identification is difiScult, and although some 
are undoubtedly carboniferous species, others are doubtful. (Geol, Jaum^ 
V, xxix, 130.) £lie de Beaumont, with Murchison and Rozet, conceives that 
the evidence of the age of a formation furnished by fossil plants, to be 
far less reliable than tnat afibrded by its fauna, and the latter imagines 
that during the Jurassic period the climate may have permitted the devel- 
opment, upon islets in the midst of the sea, of a flora like that of the 
coal period. The observations of Elie de Beaumont in 1828 led him to 
refer the ferns and anthracites of Petit-Cceur as well as those of the 
neighborhood of Briangon to the summit of the lias. Both Gras aod 
Sismonda distinctly recognize two horizons of anthracitic beds with fossil 
ferns, the one at the summit and the other at the base of the great an- 
thracitic system; but while Sismonda (grounding himself upon the infe 
riority of tlie true coal formation to the conglomerate of Valorsine,) 
agrees with £li^ de Beaumont and Murchison in regarding this system 
as really of jurilssic age, although including a flora like that of the coal, 
Gras is incline(^ to look upon it rather as A formation of carboniferoos 
age, with a liaasic fauna, which has not however afiforded a single paleo- 
zoic species. . 

Notwithstanding the concurrent evidence of so many observers to the 
fact of the intercalation of the anthracitic beds over a large area, with 
liassic fossils, there have not been wanting those who have endeavored to 
exj>lfiin this association by supposed foldings, which may have involved 
the lifu*sic beds with others belonging to an underlying carboniferous 
formation. This exj)lanation, long since suggested by Voltz, was afte^ 
wards brought forward by Favre in 1841, since which time it has been 
discussed by various geologists, although generally with litUe £avor. In 
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the present memoir our author examines the section of Petit-Coeur, and 
finds on one side, intercalated between the beds with bclcmnites and those 
containing ferns, a mass of cargneule which he considers the representa- 
tive of the triassio system, separating the carboniferous and liassic series ; 
the cargneule has not however been detected on the other side of the 
supposed fold, where the belemnite beds are in direct contact with the 
anthracite series. It might farther be objected that the mass of cargneule, 
the usual associate of gypsum, is not alone sufficient proof of the exist- 
ence of the triassic system, since, according to Gras, gypsums accompa- 
nied by yellow altered limestones (in one case declared to be dolomite,) 
occur at two distinct horizons in the anthracitic series. 

The observations of Mortillet on the section of Potit-Coeur are import- 
ant ; he not only concludes from his examinations that it is impossible to 
admit the existence of a fold in the strata at this locality, but asserts that 
the belemnites which underlie the fossil plants are diiferent from those 
above. In the lower beds there is found but a single species, the Belem- 
nites acutuB (Miller), which as well as an associated ammonite, A, hisul- 
€atu$^ belongs to the lower lias. In the beds above the coal fossils, on 
the contrary, there are several species of belemnitee, not readily identified, 
but diflfering in form from that just mentioned, and apparently belonging 
to the middle or upper lias. He farther cites the existence in the same 
specimen of a belemnite and a fossil fern. (Bull. Sac, GeoL de France^ 
[2], X, 18.)* 

The testimony of Sir Roderick Murchison, after a minute examination 
of the section at Petit Coeur, is also most decisive as to the impossibility 
of admitting any folding or inversion of the strata, and he confirms the 
opinion of Elie de Beaumont and Sismonda as to the liassic age of the 
coal flora in question. As regards the vertical range of certain fossil 
plants he refers to a species of Calamites which extends from the carbon- 
iferous series through the perm i an and trias, and an Equisctum which is 
common in the trias of Germany and yet abounds in the oolite of Eng- 
land. (GeoL Journal, v, 178.) 

In the Alps of Lombardy, Omboni has described a succession of rocks 
similar to that given by Favre ; beneath the lias, according to him, are 
red and green marls with limestones containing the fossils of the muschel- 
kalk, underlaid by red and green sandstones, the whole being referred to 
the triassic system. Lower still a series of limestoneB, dolomites and 
sandstones underlaid by black shales, the whole without fossils, and rest- 
ing upon crystalline schists and protogines, is referred to the permian 
and carboniferous formations. These sandstones he considers as identical 
with the verrucano, which according to him contains in Tuscany the fos- 
sils of the coal period. (Bull, Sac, Geol. de France, [2], xii, 517.) We 
have already seen that Sismonda regards the verrucano as belonging to 
the base of the lias, and although associated with the anomalous liassic 
flora, as overlying the true paleozoic coal measures. 

♦ For fuller details see Gaudry's sketch of the various papers on this subject, 
Bull. Soc. Geol. dr France, [2], xii, 680 and 637. Sismonda, Ibid., p. 631. Rozet, 
Jfemoire 8ur let Alpea Fratif'aiseH, ibid., 20i; Gras, Si'r ie terrain anthraeifire det 
Alpes, Ann. dea Mines, [5], v, 476, and d'Archiac Hhtoire de la GSologie, vil, 107- 
157. Also Lyell, Geol, Jonmal, 1849, p. xxxviii, and Portlock, ibid., 1866, p. li^vii. 
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Connected with the view which supposes the continuation of a palaeo- 
zoic flora up to the epoch of the lias is a question raised by our author 
(p. 29) regarding the association (established by comparison of consider- 
able lists of species from various localities), of the fossils of the different 
stages of the lias in a single bed. Analogous cases are frequently met 
with at different geological horizons, showing that the causes which have 
limited the vertical range of certain animals are so far local, that under 
somewhat modified conditions the duration of a species may be prolonged 
after its disappearance from the adjacent seas. As our author has well 
said, it is in the continuation of similar chemical and physical conditions, 
generally dependant upon local accidents of the surface, that we must 
look for the cause of these apparent anomalies in the distribution of fos- 
sils. The investigations of Prof. Safford in Tennessee and Sir William 
Logan in Canada have made known a remarkable example of this in the 
Lower Silurian series of North America. In the State of New York the 
fauna of the Black River and Trenton limestones are almost totally dis- 
tinct, so that the division between the two formations constitutes a well- 
marke<l palseontological horizon, while in Canada and in Tennessee the 
fossils of the two formations are so completely intermingled that it is 
impossible to distinguish between the Black River and Trenton limestones. 
(Billings, Report GeoL Survey of Canada^ 1857, p. 152.) The genus 
Catenipora in North America also presents a remarkable instance of 
anomalous distribution ; this coral throughout New York and Western 
Canada is Upper Silurian and is unknown below the Clinton Group, 
while at Lake St. John on the Saguenay it is abundant in the Black 
River limestone, a position which corresponds with its geological horizon 
in Europe. 

The anthracitic system of the Alps has been described by Gras with 
great minuteness in the memoir cited above. He estimates the total 
thickness of the system at between 25,000 and 28,000 feet, and divides 
it into an upper and lower series, which are unconformable. The former 
with a thickness of about one-tenth of the whole, is referred to four sub- 
divisions, and consists chieliy of argillo-calcareous shales terminated by 
a considerable mass of limestone, immediately beneath which occurs s 
bed of spilite, associated with gypsum and a yellow altered dolomite. 
The inferior division also consists in great part of similar shales, inte^ 
stratified with gneissoid and talcose rocks to be noticed farther on ; gyp- 
sum and a yellow altered limestone (dolomite ?) also occur in this portion. 
In both the uppel and lower divisions sandstones and shales are found with 
coal plants and layers of anthracite, the latter sometimes changed into 
graphite, while the associated calcareous shales contain in various locali- 
ties, and at different horizons, belemnites and ammonites of liassic age. 

Sismonda confirms the accuracy of the observations of Gras, and sd- 
mits an uppe^ anthracitic series, resting unconformably upon the lower, 
and of oolitic age, the lower only being referred by him to the lias proper, 
while Studer concludes the discussion of the subject as follows: **The 
intercalation of tlie lower anthracitic slates sometimes with gneissoid and 
talcose schists, and sometimes with the belemnitic shales, the layer of 
Jurassic limestone which separates the lower from the upper anthracites, 
th9 extraordinary thickness of this calcareous layer and the anthracitic 
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tone which coders it, the presence of the vemicano (or talco-quartzose 
conglomerate) hetween these two formations and the quantity of talo 
disseminated in all these rocks, present us prohlems which science is not 
ahle to solve completely." — (Studer, cited by Laugel, BulL Soc. GeoL di 
France, [2], xii, 676.) 

In the metamorphic rocks of the anthracitic system Gras distinguishes 
what he calls a protogine or talcose formation, consisting of granite, 
gneiss and mica slates, generally more or less talcose, containing also 
schistose diorites, eurites and leptynites. This protogine formation is 
intimately associated with the argillo-calcareous shales of the lower an- 
thracitic series, which are found interstratified with and even passing into 
gneiss and other feldspathic schists. Gras concludes that this somewhat 
irregular interpenetration of the two classes of rocks is due to an irregu- 
lar metamorphism, portions of the argillo-calcareous sediments having, 
as he supposes, been profoundly altered by emanations from below, and 
he hence regards the protogine formation as a portion of the inferior 
anthracitic series. Similar crystalline schists also occur in some parts of 
the upper anthracitic series, and in both the upper and lower there are 
found serpentines, euphotides, porphyries and spilites, all of which the 
author regards as of sedimentary origin, and as having undergone in situ 
a profound metamorphism which has often effaced the marks of stratifi- 
cation ; this view he declares is the only one which appears to agree with 
Uie observed facts. This protest against the theory of the igneous origin 
of serpentines is in accordance with the results obtained by the Geologi- 
cal Survey of Canada; in his report for 1848 Sir William Logan insisted 
upon the sedimentary origin of the serpentines which occur in the altered 
palaeozoic strata of the Green Mountains. 

Rozet, in his investigations of the Alps, has referred to the liassic and 
Jurassic periods the great system of gneiss, with micaceous and talcose 
ichists, which makes up Mts. Cenis and Pelvour, and a great part of the 
mountains of the frontier of Piedmont, while, according to Fournet, the 
Jurassic rocks of the Valais have been altered in like manner. (Coquand, 
des Baches, pp. 800-301.) 

Our author however supposes that all these altered strata are of car- 
boniferous age, and remarks that the fossils in the limestone of the lower 
lias show but slight marks of metamorphism, from wl^ence he concludes 
that " in this region of the Alps there are no highly metamorphosed Ju- 
rassic rocks," and that the metamorphic action " whjch took place be- 
neath the sea before the elevation of these mountains" fseased to be pow- 
erful after the deposition of the Valorsine conglomerate, (which he re- 
gards as of carboniferous age,) the paste of which is oftio converted into 
a crystalline talcose schist. At the same, although the liassic and so-called 
triaisic rocks are comparatively unaltered, the Jurassic shafss are described 
as more or less, talcose and greasy to the touch, but the, alterations of 
these argillaceous rocks our author regards "as rather mechanical than 
chemical." (p. 76.) 

The question l>efore us is then, wlietlier in that series of r6cks which 
embraces liassic and jurajisic beds with gypsum, dolomite, anthracite, and 
a carboniferous flora, and which geologists have generally referred Jto one 
great system not older than the lias, we have really in these mountains. 
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as Favre supposes, the whole succession of formatious from the oolite to 
the carboniferous inclusivt;, so involved by foldings and inversions that it 
has hitherto been impossible to determine their real structure. 

But even if we aclmit with Favre the palaeozoic age of the protogine 
formation described by Gras and Rozet, we cannot agree with him in 
limiting to the rocks of that j>eriod the action of the metamorphic pro- 
cess. The development of a talcose character in the Jurassic shales we 
cannot regard as the result of a mechanical process, and we have besides 
evidences in the Alps of the metamorphism of still higher rocks. 

As early as the year 1834 Keferstein had asserted that the granites of 
Mont Blanc are nothing more than altered strata of fiyaek^ (Naturge- 
9chichte des Erdkbrpers, i, 28G-292 ; BuL Geol, Soc. de France^ [1], vii, 
198,) and in 1850 Sir Charles l^yell in his address before the Geological 
Society of London suggested that the protogines of the Alps might be 
of tertiary age. This is so far true that both Studer and Murchison have 
shown that portions of tlie eocene flysch have been converted into crys- 
talline gneiss, mica slate and even granitic beds ; Murchison, like Gras, 
whom we have already cited, remarks that the metamorphism seems 
irregular, some bands of the rock being apparently much more altered 
than others. (Geol. Journal, v, 164, 210.) The intercalation of wedge- 
shaped masses of fossiliferous limestone of liassic age among the gneissic 
strata of the Alps has been well described by Studer (BuL Soc. Otd. de 
France^ [2], iv, 208), and similar phenomena observed in various other 
metamorphic regions present a problem the right understanding of which 
is most important in its relations to the theory of metamorphism, and 
one which we propose to consider at an rarly day. 

In conclusion we hasten to say, that although dissenting from some of 
the views of Mr. Favre, we are not less grateful for his very suggestive 
memoir, which with its carefully prepared lists of fos.sils and its beautiful 
sections is a valuable contribution to alpine geology. 

T. Sterry Hunt. 

2. Tlie Geological Structure of the " Jornada del Muerto,^^ New Mexico^ 
being an abstract from the Geological Rejwrt of th£ Expedition under Capt. 
John Pope J U, S. Top, Eng,, for boring Artesian Wells along the line of 
the 32c/ parallel ; by G. G. Shumard, M.D., Geologist of the Expedition, 
(Trans. Acad. Sci. St. Louis, vol. i. No. 3, p. 341. 1859). — This paper 
gives a descriptii^ of the geological structure of a district of country 
lying immediately east of the Kio Grande, and between the 32d and 34th 
parallels. The "VFornada del Muerto" is describi'd as a gently slopiug 
plane, of an elliptic form, from twelve to forty miles in breadth, and ex- 
tending from near the southern extremity of the Doiia Ana Mountains 
eighty or ninety miles in a N.N.W. direction. It is bounded on the east 
and west by ranges of mountains, varying in their elevation from two or 
three hundred to one thousand feet above the plane, and seem to be 
mainly composed of dark colored limestones of Uj>per Carboniferous age, 
dipping towards the interior of the intermediate plane ; these rocks lioV- 
ever, in the western range, were observed at some places, surmounted by 
shales and sandstones referred to the Cretaceous epoch. Igneous rocks 
form atelt of low hills along the eastern side of the eastern range, and 
also.<iccur between the other and the Rio Grande. From the structure of 
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be surrouudiug country, the ^^ Jornada^ is supposed to be a great syn- 
ilinal depressioD, in which water could probably be obtained by artesian 
x)rings, through heavy detrital deposits. 

The foeails found in the Carboniferous rocks here, and in the Organ 
tfountaina, are all Upper Carboniferous types, many of them being identical 
rith species almost everywhere common in the western Coal Measures. 
Phose mentioned in the Cretaceous beds are Lwceramus and Cardium. 
lie paper also contains interesting local details in regard to the igneous 
nd metamorphic rocks of the several mountain ran^ explored. m. 

3. Notice of FosaiU from the Permian strata of Texas and New Mex- 
;o, (Stained by the United States Expedition under Capt, John Pope^for 
oring Artesian Wells along the 32c^ parallel^ with descriptions of new 
Species from these strata and the Coal Measures of that region; by B. F- 
*HUMARD, M.D., (Trans. Acad. Sci. St. Louis, vol. i. Part 8d. 1859). — 
liis is an important paper, containing descriptions of many new species, 
rith an enumeration of others identified with forms known in the Kansas 
ocks, and of a few which are, by the author, supposed to be identical 
rith foreign species ; it is also illustrated by an excellent plate of twenty- 
even figures by Leopold Gast & Brother of St. Louis. 

Most of these fossils are from an extensive deposit of white limestone, 
nd inferior beds of sandstone and darker colored limestone, in the Gua- 
lalupe Mountains, referred by Dr. S. to the Permian System. The new 
pecies described from these rocks are — 

Campophyllum f Texanum^ Chonetea Permiana, Spirifer Guadalupensis, Ter€' 
Wvtni^g perinfiaUif Rhynchondla indentata, R. Texana^ umnerophoria Swcdlo^nna, 
^ania Permiana^ Axintcs aeeuritf Th^rbo Ouadalupensis^ Plfiuroiomaria Halliana, 
lod Ch^mnitzia Swalloviana. Tho<^e from the beas regarded as Carboniferous, are 
Turbo Texanus, Straparollus conntdanfis, Pleurotomaria ProiUianOy P. obtutipira, 
P.peromata and AiachroeJieilus Texan us. 

All of which appear to be described with the author's well known care 
and accuracy. 
Dr. S. had previously described from the beds he places in the Permian, 

PhUliptia perannulata, FusuHna elongata, Productus Mexicanus, P. pileolus, P. 
Potxi, Stropkaloiia (Aufoateget) Guadalupeims, Spirifer Mexicanus, S. stdcifertte, 
Sptrifcrina Billingui, Terebratula perinfata, Rhynchonella Qwidalupa, Cainero- 
phoria bisiUcatat Retzia papilata^ R, Meekiana, and Myalina reeta, — 

several of which are well illustrated in the plate accomp^ying the paper 
Qow under consideration. He also gives the following li^t of forms from 
4ese rocks, regarded by him, with more or less confidedce, as identical 
*ith species occurring in the Permian and Upper Carboniferous beds of 
&insas, viz : ^ 

Aeanihodadia Americana, Productfta Calhouniamu, P. Norwoodii^ Spirifer cam- 
rahts, Streptorhynchua (Orthisina) Shwnardianua, Edmondia sithorbindata, and 
^Uuraphonu occidentalia ; while he thinks he recognizes the following foreign spe- 
ies in the same association : — Chcetetea Mackrothii, Productua aemirAictUatua, var. 
•niiguatua, P. Leplayi /, TerebratxUa eloufjata, Cameroplioria Schlotheimi ^, Mya- 
ina aguamoaUt Monotia Speluncaria, and Turbo helicinuaf. 

As Dr. S. finds a Phillipsia and a FusuHna, in these rocks, neither of 
rhich genera are known to range up into Permian beds in the old yrorld, 
nd Spirifer cameratus is a characteristic Coal-measure species, from 
Pennsylvania to the Rocky Mountains ; while Productus semireticulah^s^ 
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is regarded by most authors as peculiar to the Carboniferoos sTstem— 
and a large proportion of the other species mentioned as common to the 
New Mexican and Kansas rocks, are known to occur in the latter terri- 
tory in beds containing even a majority of well marked Cod-measure 
species, we may infer that in New Mexico, as in Kansas, there » a ooe- 
siderable blending of Carboniferous and Permian types ; ao that it be- 
comes a matter of doubt and difficulty to determine at what pftrUcolar 
horizon the line of demarkation should be drawn between tnese two 
Systems, if indeed there is any such natural break in our upper Palsoaoie 
series of this country. It is to be hoped Dr. S. will continue his investi- 
gations of the fossils occurring in these formations, which he will doubt- 
less have an opportunity to do, in connection with the geological survey 
of Texas, under his charge. m. 

4. Observationt on the Geology of the County of Ste. Genevieve, hehiff 
an extract from the Report made to the Missouri Geologiecd Survey, in 
1859 ; by B. F. Shumard, M.D., (Trans. St. Louis Acad. Sci., toI. i, part 
8, page 404, 1859.) — In addition to information respecting the iron and 
lead mines, building materials, <$?c, of the county, this extract contains 
some facts having an important bearing on mooted points in the classifi- 
cation of the Lower Carboniferous Scries of the West Dr. S. found th» 
series to be composed of the following members, in the descending order : 

let The Upper Aeorimedes Liicestohb, characterised by Pentremitea pyrifcnm, 
P. tulcatus, Agaanizoerinut dnctyliformiB, Spiriferina apitto$a, Bpiri/er tri* 
gonalU, and specie:} of A rchimedipor a. 

2d. The Ferruoinoua Sandstone, in which no fossils were found, — estimated tliid^- 
ness, 80 to 100 feet. 

Sd. The Ste. Genevieve Lticbstone, a second Archimedes bed, in which the follov- 
ing fossils were found : — Rhynchonella trimela, K. Wortfuni, Spiri/era kif' 
9uta, Retzia Afarcyi^ Spiriferina ftpinota, Spirifera Leidyi, Produetut eUffont, 
P. biautratu^, Murchisonia vermicuia, Pentremitetjlorealit, and one or more 
species of Arehimedipora. 

4th. The Saint Louis Limestone— containing Lifhottrotion mammillaria, Archa- 
cidaris and Pentrstnitea conoides^ — thickness 100 feet or more. 

6th. The Third Arohiicedes Limestone, containing Pentremitea laterniformU. P. 
conoides^ Arehimedipora^ Diehocrintu aimplex, Spirigera hinuta^ Produeita 
Indianensia, Rhynchoneila tubcuneata, ana Holopea Prouti^ — thickness from 
100 to 160 feet. 

Stk The ENcaiNrrAL Limestone (= Boelinoton Limestone), with its usual fossil*— 
being the lowest member of the great Carboniferous series. 

Of the Devonian rocks he recognizes the CnEMUSo Group, HiMaTOV 
Group, and the Oriskany Sandstone. Of the Silurian — 1st Lowa 
Hblderbero SniiES, 2d. The Niagara Group, Sd. The Hudson Ritib 
Group, 4th. The Reckptaculite Limestone, 5th. The Trenton Limb- 
stone, 6th. Tbe Blackriver and Birdseye Limestones. Then comes 
the five members of the Great Maonesian Limestone Series, which 
represents the Calciferous, and possibly portions of the Potsdam and 
Chazy Limestones of New York; and last of all, eruptive rocks. 

Of the Coal measures, only thin outliers cap the hills half a mile above 
St. Mary's on the Mississippi. The beds are alternations of shale and 
sandstone, surmounted bv a thin bed of hard siliceous limestone. M. 

5. Third Series of Descriptions of Bryozoa^from the Palceozoic Rocks 
of the Western States and Territories; by II. A. Prout, (Trans. Acad. 
Soi. St. Louis, vol. i, part 3, p. 443, 1859.) — Every geologist ¥rho has 
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[ed amoDgst western rocks, must have regretted that Falsontolo- 

have generally given so little attention to the remains of Polyzoa 
acterizing these formations. These delicate forms of life existed in 
t profusion during portions of the Palseozoic era, especially during 
deposition of some of the lower members of the great Carboniferous 
s, and are often met with in a good state of preservation, where no 
T organic remains are to be seen. Consequently when accurately 
»fied, and the species and genera are fully described and illustrated, — 
care being taken to determine the exact geological position of each, — 

will at once become an important guide in the identification of strata, 
he task of classifying, describing, and illustrating these remains oo- 
ing in the western rocks, has been undertaken by Dr. Prout of St 
18, who has produced several valuable papers on this subject, previous 
le publication of that now under review. His last paper, mentioned 
le head of this notice, contains full descriptions of nine new species, 

two new genera, with four beautiful plates illustrating these and 
6 of the species described in his former papers. These plates are en- 
red on stone by Leopold Gast and Brother, of St. Louis, from draw- 
' by Dr. Prout and Mr. Gast, and bear evidences of skill and accuracy, 
t new genera described in this paper are Semicoscinium and Septopora^ 

the new species, Semicoscinium rkomhoideum^ Fenestella hemiirypa^ 
Mmyaito, lArHoria falcata^ Flustra 9patulaj F. iuberculata^ Septopora 
triensis, and Polypora tubereulata, 

hr. S. also thinks he has identified a Permian species, Polypora biam- 
of Keyserling, in the Upper Archimedes Limestone, a member of the 
rer Carboniferous Series, — at any rate no essential differences were 
irved in the specimens compared. It is probable however, that when 
«r specimens are obtained, showing all the characters of this Lower 
boniferous form, it will prove distinct from the Permian species, if. 

III. BOTANY AND ZOOLOGY. 

. Collections of Cuban Plants. — Mr. Charles Wright revisited the 
:em part of Cuba in the autumn of the year 185d«, where he still re- 
ns, engaged in botanical explorations in that little-known region. 

collections of dried plants, up to last autumn, have already been re- 
ed ; and the Ferns, which form a large and very attractive part of 
n, have been distributed into sets. A number of th^ sets, not yet 
ropriated, are offered for sale. The fullest of these set^ contain about 
>, Uie smallest 120 species, which may be increased by. further collec- 
ts to a moderate extent Sets can be obtained from Professor Gray, 
nbridge, at $10 per hundred specimens. Of phsnogi^mous plants, 
Q to be distributed, a very few sets are still open to subscfibers, at the 
le price. It is expected that the species will be named very soon. 
) names of the ferns are about to be published by Mr. Eafon of New 
t'en, our principal Pteridologist. The rich collections in the lower 
ptopamia, made by Mr. Wright in his former visit to Cubk^ along 
1 those of the present exploration, are now in course of study, the 
set and Hepaticce by Mr. SuUivant, the Lichenes by Prof. Tuckerinan, 

Fungi by the Rev. Dr. Curtis, preparatory to their distribution i^ 
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named sets. Those who desire to secure full sets should make early ap- 
plication to Prof. Gray, who will have them in charge during Mr. Wrigbt'S 
absence. A. o. 

2. Systematic Arrangement of the Species of the Oenus Cuseuta, ttiih 
critical remarks on old species, and descriptions of new ones ; by Geobgk 
Enqelmann, M.D. (Extr. from Trans. Acad. Science of St. Louis, vol. i, 
pp. 453-523; separate issue pp. 73,) 8vo, 1859. — It is well known to 
botanists that Dr. Engelmann lias for many years been making a special 
study of Cuscvta, and that, besides his own and other American collec- 
tions, those of the principal European herbaria have been rendered to 
him for examination. His recent visit to Europe enabled him to extend 
and to revise his study of this genus. The study of the Cactacece of 
North America, which so long interrupted the former investigation, hav- 
ing been brought to a conclusion. Dr. Engelmann has at length been 
able to publish his revision of the whole genus Cuscuta. The thirty- 
eight species more or less known to Choisy when he elaborated this 
genus for the Prodromus are doubled in the present CDuroeration, 
although an equal number, including several of Choisy's, and df his own 
formerly proposed, are reduced to synonyms, or arranged as varieties. 
Many species prove to be remarkably polymorphous, and require an array 
of varieties and subvarietics to express their manifold diversities in sys- 
tematic form. The work has involved immense labor, and bears the 
marks throughout of the most patient and conscientious treatment. 
Sound views prevail In the generalities as well as in the details ; the Lin* 
nseau genus is preserved intact, but disposed in three primary groups or 
subgenera, — Cuscuta proper, Grammica, and Monogyna, and these in 
nine sections. The species of the first group are all indigenous to the 
Old World ; those of the second are mostly American and Eastern Asian ; 
of the third principally Asian, but two species extend into Europe, one 
is Texan, and one South African. a. g. 

3. On tlie Distribution of the Forests and Trees of North America, 
with Notes on its Physical Geography ; by J. G. Cooper, M.D. pp. 40, 
Svo. Extr. from the Report of the Smithsonian Institution for 1858.— 
The tables illustrating tlie geographical distribution of our trees and larger 
shrubs bring together and systematize a great amount of valuable in- 
formation. As a first essay, it appears to be all that could be expected; 
and the author iiimself, having taken up the subject with great zeal and 
good opportunfties, will doubtless perfect it in the future reports for 
which he is collecting materials. Since the catalogue purports to be one 
of the trees o( the United States, we should not have included shrubs, 
except those oi the largest class, and a few which belong to genera char- 
acteristically arboreous, such as Quercus, Acer, <fec. Such depressed 
shrubs as Prunus maritime and Cerasus pumila are surely out of place. 
The incongruity is all the more serious in the catalogue of the trees of 
the regions of the Rocky Mountains and westward, which regions being 
**cninpi^raiively po<>r in trees," the standard is there still farther reduced, 
"sinct* shrubs become more valuable where trees diminish in number." 
This contusion of eccMiomical with scientific considerations has the effect 
of representing the western part of the continent to bo far richer in trees 
than it really is. Of the 108 species in this Jist only a moiety would 
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seem to make good their claim to be called forest trees, or trees at all. 
And in this connection we venture to suggest that the minimum as well 
as the maximum height which the trees attain should be given. The 
average height is the more important to be known ; the maximum is 
rather a matter of curiosity. **The reason for giving the maximum 
heights [only] is, that it is thought the cultivation of trees will become 
some day a matter of national interest, and I wish to show what they 
are under the best natural circumstances, supposing that, with cultiva- 
tion, they will at least equal this standard." We do not suppose so. 
Under the same circumstances^ the Lambert-pines of future ages might 
indeed aspire to 300 feet in height, and the giant Sequoia to 450 feet ; 
but planted trees, with room to spread as they should, are never drawn 
up as in prim2eval forests. 

The delineation of natural provinces and regions in North America, 
according to the distribution of our arborescent vegetation, opens wide 
questions upon which we must not here enter. We should incline to 
broader views and fewer subdivisions, as preferable for exhibiting the 
general facts of the case, and more likely to be stable. 

The Floridian region is said to have " about thirty-two characteristic 
and thirteen peculiar trees," and accordingly would appear to be far more 
strongly marked than any other of the nine. The erroneous impression 
which this may give would be removed by an expansion of the state- 
ment that " Florida appears rather to belong to tne West Indian prov- 
ince." Nearly all these peculiar or characteristic trees belong to the 
Keys, and are Bahaman or West Indian species. Probably no other 
part of North America is really so destitute of peculiar species of plants 
as southern and eastern Florida. 

In conclusion, while wo heartily thank Dr. Cooper for this interesting 
and useful essay, and expect still better results from his continued inves- 
tigations, we simply enter a protest against the anachronism of append- 
ing an early author's name to a species under a genus which he never 
heard of, and against the bad taste of writing the names of persons 
without a capital initial, — both innovations from which botanical writings 
have thus far been nearly free. a. o. 

Zoological Notices. — 

1. Prof. J. Victor Carus, of Leipsic, writes to the ^ithsonian Insti- 
tution, July 27, 1859, as follows : " During the last two years, 1 have been 
collecting materials towards a general catalogue of zoological literature, 
from 1750 up to the present day, including not only fttl the separately 
pablished works, books and pamphlets, (most of which afp to be found in 
Engelmann's Bibliotheca Historico-Naturalis,) but also, and especially, all 
the papers, articles and notices contained in periodicals, Uie number of 
which is increasing every year. All the titles and references will be ar- 
ranged systematically, not according to the alphabet of the *>authors, but 
within the classes and groups according to the alphabet of the genera; 
so that at a glance one will find the whole literature of any particular ge- 
nus." Prof. Carus calls for aid in obtaining access to American scientific 
papers, many of which are found in periodicals which are difficult t^ ob- 
tain, as he wishes to make his work as nearly complete as possible. Any 
who wish to further his laudable object would confer a fj;\or by forward- 

•ECOND SERIES, Vol. XXIX, Mo. 8d.-JAN., 1860. 
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ing to him syiK^ses of the contents of the more obscure pablicationsy 
copies of minor papers, etc. 

2. Die Klassen und Ordnungen des Hiier-Reichs, wissensehafllieh dor- 
gestellt in Wort und Bild, Von Dr. H. G. Bronn, Prof, an der Uni?. 
Heidelberg. Leipsic and Heidelberg; C. F. Winter, 1859. 8vo. with 
plates. — Of this excellent work now in the course of publication, %s% 
parts have appeared, containing the Amorphozoa and part of the Actino- 
zoa. The subject is treated in a masterly manner, and the woiic will qd- 
doubtedly be far more complete in its character than any general treatif« 
on Zoology yet published. It commences with an introduction, giving % 
short general account of the nature of the Animal Kingdom, a history d 
its investigation by zoologists, and a tabular view of the characteristics of 
the five subkingdoms, (which are named Amorphozoa, Actinozoa, Malaco- 
zoa, and Entomozoa and Spondylozoa,) in regard to their radical form, 
radical number, embryonic development with reference to the ** Primitive- 
Theil" and position of the yolk, organic system, the head, nervous system, 
structure of skeleton, teeth, circulatory system, and blood. 

In the body of the work each class is treated of under the following 
heads : I. Introduction, an account of the name and literary history of 
the class; II. Organic structure; III. Chemical composition; IV, Vi- 
tality, and Embryology or Development ; V. Classification ; VI. Geo- 
graphical and Topographical Distribution; VH. Geological evolution; 
and VIII. Signification in the Economy of Nature. In the Introductum 
a full bibliography is given for each class. Under the head of CUunfr 
cation^ a systematic review or synopsis is given of the sub-classes^ orders^ 
suborders, families, sub-families, relationships, (sippschaft) and genera, 
(sippen) ; more than the usual number of subdivisions being introduced. 
In this synopsis, such characters only are given as are necessary to dis- 
criminate between known genera, but the work is carefully brought up to 
the present state of the science in a more thorough manner than has 
been attempted before in any general work. Some useful abbreviations are 
introduced which will tend to a convenient shortening of descriptions, 
although it would have been perhaps better to have formed them from 
Latin rather than German words. (See p. 44, Vol. II.) The plates are 
well done, and illustrate not only the structure and development, but s 
considerable number of the generic forms of each class. The wood-cuts 
are less remarkable for artistic excellence. w. s. 

3. Descriptiot^ of Oceania ( Tun-itopsis) nutricula^ n. «. and the embnf' 
ological history of a singular Medusan Larva found in the cavity of it* 
hell; by Prof. John McCrady, (Proc. Elliott Soc. Nat Hist of Charles- 
ton, S. C, vol.,], p, 65-00); and The Gymnophthalmata of CharlesUm 
Marbor; by the same author. (Ibid., i, p. 103-221. Plates 4-12.)— These 
articles, partiaularly the latter, form the most valuable contribution to the 
history of ojir American Hydroidea that has appeared since Agassiz* 
papers in the Memoirs of the American Academy. Like the latter, they 
are writteti in that easy, interesting style which is so much more agreea- 
ble to th(j reader than the dry description of details which constitutes the 
bulk of biological writings. The author has put forth some new views, 
And enlarged upon the suggestions of his predecessors, in a manner well 
worthy of the attention of scientific zoologists. 
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Prof. McCrady states that there is do essential difference between the 
80-called alternation of generations and a regular metamorphosis, which 
he calls a homogony^ after Gegenbaur. The hydroid larvae therefore of 
the Gymnophthalmata should no longer be separately named and describ- 
ed, but their history should be included in that of the species to which 
they belong, as is done in the case of Insects. For the group the name 
Hydroidea is retained, following the rule of priority, Cryptocarpoe of 
Eschscholtz being rejected on account of its erroneous significance. In sub- 
dividing the group the author seizes upon an excellent character, founded 
apon the mode of growth in the medusa-buds, which has been overlooked 
by previous investigators. In Tubularia, Coryne^ etc, the outer covering 
of the bud becomes the disc of the medusa, and the digestive tube is 
enclosed from the first In Campanularia and its allies, on the contrary, 
the digestive tube projects at first freely from the bud, and becomes after- 
ward endosed by the over-arching disc, which grows outward from its base. 
Upon this ground the Hydroidea are separate into two snb-orders — En- 
doBtomata and Exo9tomata, This subdivision is confirmed by characters 
derived from the full-grown Medusae : — in the first group these are deeply 
bell-ahaped, sometimes even sub-cylindrical, with no sinuses in the radiat- 
ing tubes, and a long digestive cylinder pendant from the disc ; in the 
second they are generally broad and shallow, or saucer-shaped, with many 
sinnaes in the radiating tubes, and a short digestive cavity imbedded in 
the disc In the former group are included the Gorynidse, Velellidse, Tu- 
bnlaridsB and Siphonophorae. Recent investigations have shown that the 
Vdellidse and Siphonophorae are true Hydroidea and the free medusa 
(Ckryiomitra) of Velella has been obsert'ed and described by Huxley, 
Vozt, KoUiker and others. The development of the medusa-buds in these 
two families is after the manner of the Endostomata. In the latter group, 
Exostomata, the author includes the Campanularidae, Sertularidae and 
iE^nidae, with several genera the family connections of which are un- 
certain. 

In the description of the Hydroidea of Charleston Harbor, Prof. Mc- 
Crady has more than doubled the number of speeies known to exist on 
onr shores. He describes 82 species belonging to 30 genera, 8 of which 
are new, as follows ; — among the Endostomata, Turritopsis, Corynitis^ 
and Dipurena ; among Exostomata, Enckeilota, JBh^tima, Epenthesis, 
Pkortis, and Persa. In the genus Nemopis the author has failed to dis- 
cover the ocelli described by Agassiz as existing in the tips of the up- 
turned tentacles, and says that the darker hue of theseftips is occasioned 
by their greater thickness. The Globiceps tiarella of ^yres (Eucorym 
eUyans, Leidy) is found in Charleston Harbor, and is placed in the genus 
Pennaria by Prof. McCrady, who describes its medusa"* The parasitic 
medusa found in the bell of Turriiopsis nutricula, and aescribed in the 
first paper as the younjj of that species, is afterward considered to be the 
joung of a Cunina. The paper closes with a discussion of the geograph- 
ical distribution of the American Hydroidea. w. a. 

4. On the zoological affinities of Graptolites ; by Prof John McCrady. 
(Proc Elliott Soc. Nat. Hist, i, p. 229.)— These "^paradoxical fossils are 
regarded by Prof. McCrady as similar to the toothed rods of the larvae of 
Ediioodenns, deaoibed by Job. Muller. The great discrepancy in^size 
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he explains by suggesting that these embrjo-like forms were fully devel- 
oped animals characteristic of the early geological period at which they 
existed. w. s. 

5. Letters from Alabama, chiefly relating to Natural History ; by 
Philip Henrt Gosse, F.R.S. London, 1859, pp.306: small 8vo.— 
Another popular scientific work of this prolific writer. It consists of a 
series of letters written many years ago, when the author was teaching 
school in the interior of Alabama. In his usual interesting style, Mr. 
Gosse describes the habits and i>oints out the beauties of many of our 
Southern plants, insects, reptiles and birds, with numerous illustrations on 
wood. w. 8. 

6. Sketch of a revision of the genera of Mithracidoe ; by Wm. Stimp- 
60N. — The old genus Mithrax was divided into three groups by Milne- 
Edwards, (Hist Nat des Crust, i. 318), Mithrax triangulaireSy M, trans- 
versaux, and M. deprimes. These groups are now considered of generic 
value. For the first group De £bian has proposed the name Dione^ which 
cannot however be adopted, as it was previously applied to a genus of Lepi- 
doptera, by Hiibner. It is also used for a bivalve shell. To the third 
group White gave the name Mithraculus, which was adopted by Dana. 

In the Proceedings of the 2^ological Society of London, 1847, p. 222, 
Mr. Adam White gives a wood-cut of a maioid crustacean, to which he 
applies the name Schisophrt/s, with the following description : ^^Carapax 
oval, depressed, somewhat attenuated behind ; beak deeply cloven ; upper 
orbit deeply cloven, with a strong tooth in the middle of the deft ; under 
orbit an elongated appendage ou the inside, with two teeth at the end. 
Tale of male with V joint**, the sides nearly parallel. Fore-legs slwrtest 
Fingers without teeth." This genus, in the catalogue of the British Mu- 
seum, is placed between Oihonia and Periara, But if wo consider that 
by the "elongated appendage on the inside" of the orbit^ Mr. White prob- 
ably means the basal joint of the external antennae, and observe how 
closely the figure corresponds to young crabs belonging to De Uaan's ge- 
nus Dione, the conclusion is unavoidable that Schizophrys is really synon- 
ymous with the Mithrax triangulaires of Milne-Mwards, and as such we 
here adopt it In the following synopsis new characters are introduced ; 
some new genera are described, and a list given of the species known up to 
the present date. 

A. Maxillipedis )externi morns margine antico integer. 
MrrnaACULus, White. (Mithrax, pro parte, De Haan, Fauna Jap. Cr, 

82.) Carapax d€|)re8sus, rostro brevissinio vel nullo. — M, sculptus, (M.- 
Ed w.,) M, nodosHs, (Bell,) M, dcnticulatus, (Bell,) M, coronatus, (Herbst.) 
M, cinctimanus, 6tm. 

B. Maxillipedis externi merus angulo antero-interno excisus, ad palpum 
incipiendum. ' 

a. Frons angusta. Orbitae parvae, profundae, oculos paene operientes, 
Mithrax, LeMch. Carapax plus minusve transversus. Orbita multifissa, 
margine dentibus vel tuberculis armata. 

1. Antennae externa} articulus basalis spinistribus armatus. — M.verru- 
conus, M.-Edw., M, acvleatus, (Ilerbst.) 

2. Antennae externae articulus basalis spinis duabus armatus. — M. spi- 
nosiMsimus, (Lamk.), M, hispiditSf (Herbst,) M, ursus, Bell, M. rostratus, 
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il, M. pygmcgui, Bell, M. comutus^ De S., M. armatus, De S., M. iuber- 

atuSj Stm. 

rsLEOPHRTS, nov. gen. Carapax antice triangularis, postice et lateral- 

* rotundatus, sulco cervicali sat profundo. Orbita margine supero ex- 

Qoque integra, nee dentata. — T, cristulipea, Stm. 

b, Frons lata. Oculi majores. Orbits grandes, non profundse, late 

SB, oculos non operientes. 

dCHizoPHBTS, White. (DUme^ De Haan.) Carapax ovato-triangulans. 

strum longum, bifidum, comibus bidentatis. — S, diekotomaj (Latr.) 8. 

'nis^ (De Haan,) S, <upera, (M.-Edw.), S, serrata, White, S. tpinigeray 

bite, S, damay (Herbst) 

DrcLOMAiA, nqv, gen. Carapax orbiculatus, antrorsum quam retror- 

n vix angustior. Kostrum brevissimum, bifidum, comibus acutis, non 

itatis. Oculi grandes, sat breves. Antennse externse articulus basalis 

(pinosus, spinis superne conspicuis. Maxillipfdis externi merus apice 

amo profunde sinuatus. Pedes mediocres. — C, iuborbicularis, Stm. 

Dyclaz, Dana. CyclomaicB carapacem affinis. Oculi longi; pedes 

gi, tenaes. — C, Ferry i, Dana. 

iiithraeultUj Mithrcuc, and Teleophryi are American; Schizcphryiy 

clomaia and Cyclax^ old-world types. 

7. Arehiv fur Naiurgeichichtey vol. xxiv, for 1858; Berlin, 1869 :— con- 
ns the following articles of special interest : — ^Anatomy and develop- 
nt of Copepoda, with 2 plates ; Claus, — Deseriptions of new Chilian 
rtebrates by Dr. Philippi, — Revision of the Gadidae, Soleinae, and Pla- 
sinse ; Kaup. — (Mr. Kaup considers our Morrhua pruinosa and Af. 
)£ricama as one species and identical with M, vulgaris !) — Geographical 
i historical remarks on certain mammals; Martens, — On the species 
Velutina ; Martens, — On Aniielides of the Brazilian Coast, 2 plates ; 
Muller. — ^Enthelminthica, 2 plates ; Wagener, — Anatomy and Histol- 

y of some Trematodes ; Walter, — New Batrachians, Gunihei-, — On the 
rd-cheeked Acanthopterygians ; Kaup. (The number of genera very 
ach reduced.) — Critical remarks on Castelnau's Siluroids ; Kner, 

w, s. 

8. 7%e Natural History Review and Quarterly Joftrnal of Science, a 
nodical published at London and Dublin, containing reviews of works 
lating to Natural History, and also the proceediugft, of the Dublin 
ientific Associations, as follows : — the Geological Soci^y, the Natural 
istory Society, the University Zoological and Botanical ^Association, the 
)yal Irish Academy, and the Royal Society. In giving i synopsis of the 
ore important zoological papers read before these five Associations, we 
all, for the sake of convenience, cite the '* Quarterly Journal" instead of 
eir own regular publications : — ^ 

Vol. V. 1858, contains — p, 134, On new genera and speciAs of Polyzoa, 
plates; W. Thompson, — p. 148, Cambrian fossils, HistioAerm a, n. g. 
nnelide); Kinahan, — p. 168, Steropis, a new genus of Carboniferous 
Tistacea, allied to Limulus ; Baily, — p. 194, On some OniscoMea, with 
plate, Kinahan, — p. 202, New forms of Diastylidse (wood-cute); jBa/^. 
•p. 207, On Oldhamia, a Cambrian fossil ; Kinahan. — p. 276, Ancient 
id modem races of Oxen in Ireland, (wood-cuts) •, Wilde. — Vol. vi., 1S$9, 
108, On the urticating organs of Actinia ; MDonnell. — ^p. 113, Iridh 
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— p. 191, Crimean Fossils; Bailey. — p. 199, New Irish OrthoceraU; 
Actiniadse; Wripkt. — p. 125, Platyarthrus, Brandt, and allied genera; 
KinaJian, — p. 152, Anatomy of the brain in some small Quadrupeds, 2 
plates; Oarner. — ^p. 161, Subterranean Gammarid®; Bate and Hogan, 
Haughton. — p. 237, Morphology of the Hydrozoa, with reference to the 
constitution of the sub-kingdom Coelenterata ; Oreene, (Mr. Greene in- 
cludes the Lucemaridae with Hydrozoa, and considers the Medusids— 
'* Animal consisting of a polype suspended from the under »ar£eu>e of t 
natatorial organ" — an order distinct from the Hydridae and Tubularids !) 

9. An essay on Classification^ by Louis Aoassiz. — This work, forming 
the introduction to Prof. Agassiz' Contributions to the Natural History of 
the United States, has been published in a separate form, a oonvenieat 
octavo, by the Longmans and Triibner <fe Co., London. 

10. On the genus Synapta ; by Woodward and Barrbtt, (Proc Zed. 
Soc. of London, xxvi, 360. Plate xiv). — A short historical and anatomical 
account of the interesting family of Holothurians in whose skin are found 
the miniature anchors and wheels, which form such elegant objecta for the 
microscope. They give detailed descriptions of Synapta digitata and 8, 
inhcerens^ and add one new species, S, bidentata^ from China. They also 
give what purports to be a list of the known species of the family, to 
which, however, the following should be added : — Synapta oceanka Less., 
S, doreyana Quoy and Gaimard, S, punctulata Q. ^ G., iS. bachei Poart, 
S. tennis Ayres, S, pellucida Ayres, S, dolahrifera Stm., Chirodota fiuca 
Q. <fe G., C, rubeola Q. & G., C, tenuis. Q. <fe G., C. rufescens Brandt, C. 
rotf/era Pourt, C, pallida Ayres, C. australiana Stm., C. {Myriotrockus) 
brevis Huxlev. w. s. 

Pbockkdinos of thk Eluott Societt of Natural History or CaARLnrroK, S. C— 
Vol. 1. 1856. — p. 50. On Ciaidae ; /. Lef. — New nnd rare PhsDogamous PUntsfoood 
in the State of South Carolina ; //. W. Ravenel.-^p. 65, Description of Oceania (Tor 
ritopssis) nutricula, nov. Bp., and the enabryology of a Medusan Larra foand m its 
bell ; with four plates; J. McCradi/. — 1857, p. 9\, On the past and present condi- 
tion of Niagara Falls; L. Ji. Oibbfs. — p. 101, Notice of an ore of ArgeDtiferooi 
Galena; Frampton. — p. 102, On the fruit of Yucca gloriosa; L.R. Gibb^. — p. 108, 
Gymnophthnlmata of Cliarleston Harbor, with five plates, (noticed in this Volome, 
p. 1 30) ; /. 3fcCrady.—p. 222, On Specific Form ; /. AfcCrady.—p. 228, On a BoliM 
found in Charleston Harbor; J. McCrady. — p. 225, Description of Ranilia muricita, 
M. Edw., with a pUkte ; L. R. Glbhen. — p. 229, On the soolo^cal affinities of Ortp> 
tolitcs (noticed in j^his volume, p. 131); J. McCradi/. — p. 237, Oii?antic OrtbcMwrtf 
from Minnesota; L. A. Frampton. — p. 238, On a Cactus from Eding's Bay, S. C; 
L. R. Gibbe*.—p. ^39, Medusae of Port Royal Harbor, S. C ; /. McOradff.^p. 241, 
Botany of Eding*i Bay; L. R. Gibbes.—p. 251, Preparation of MeUUic Cobth; 
W. SharstDood."^. 254, Development of two species of Ctenopbora found in Charles- 
ton Harbor, with a plate; /. McCradi/. — 1858, p. 272, Cacti of S. Carolina; LK 
Gibhen. — p. 275, In<ttance of incomplete lonijitudinal fission in Actinia CAvemoa; 
J. McCrady. — p. 278, A new locality for Rutile ; \V. Sharswood. — p. 280. Three new 
Univalvt^s; F, Ravenel. — p. 282. New genus of fossil Echini, Ravenelia, allied to 
PyjforynchusjV. JfcCrady. — p. 287, Antid(»te for Arsenious Acid; W.Sharntooi-^ 
p. 288, Phenomena of the Earthquake of Dec. 19, 1857 ; L. R. Gibbe^.-^p, 291» Oo 
a convenient form of Aspirator ; L. R. Gibbes. 

Proorbdixgs Boston Soc. Nat. Hist.. 1859.— p. 49, On the priority of discovery 
of the fossil footmarks of the Connecticut Valley ; T. T. Bouri. — p. 64, Trilobite 
from Kewfoundland; C. T. Jackson. — p. 58, Japanese plant-wax; W. B. RofftrtM^ 
C. H /action.— p. 60, On the Infusorial deposit in the Tertiary of Virginia and Mi- 
rjhnd; W. B, Jiogert. — p. 64, Mineral resources of the Rocky Mountain ChiiD; 
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P. Blake. — p. 74, On the frozen well of Brandon, Vt. ; C. Stodder.^p. 75, Par- 
zides Harloni, €. T. Jackwn. — Habits of marine animals observed at West Yar- 
ith. Mass.; 2\ Lyman. — Diatomacere from Milwaukee; A. M. Edwards. — p. 81, 
)ort on the frozen well at Brandon, Vt.; Jackson and Blake.-^p. 89, On collecting, 
paring and mounting Diatomaceaa ; A M. Edwards, — p. 102, A list of Birds seen 
ke Bahamas, from Jan. 20lh to May 14th, 1859, with descriptions of new or lit- 
known species ; H. Bryant 

'aoccBoiNGs Philadelphia Aoad. Nat. Sci., 1859. — p. 162, On fossil teeth and 
les collected by Prof. Emmons: Ontocetus Emmonsi, nov. sp., fouuded on the 
th of a Cetacean ; «/. Leidy. — Notice of Humboldt ; 1. Lea. — p. 164, On a speci- 
D of Hydaticns zonatus ; O. A. Belmuth. — p. 165, Description of new generic 
»es of Cottoids from the Collection of the North Pacific Expedition ; T. Oill. — p. 
f, DescriptioQ of a new species of Callianidea ; T. Oill.--p. 168, Entomacrodus, 
ew genus of Salarianie ; T. GiU.^p. 169, Herpetological Notices; C. Oirard. — 
170, Twelve new Uniones from Georgia; /. JLea. — Catalogue of Birds collected 
the RtTers Camma and Ogobai, W. Africa, by Mr. P. B. Duchaillu, with notes and 
icriptiofis of new species; J. Cassin. — p. 177, On fresh- water shells, 7. Lea.^'^ 
nils from the Post-riiocene of S. C, with Dr. Leidy*s paper on the fossil Horse, and 
>£, Agassiz* letter ; Holmes. — p. 187, Four new exotic Unionidie; I. Lea. — p. 188, 
tea on American land-shells. No. 5 ; W. O. Binney. — p. 189, Catalogue of birds 
lected in the vicinity of Fort Tejon, Cal., with description of a new Symium ; J. 
mlu9. — ^p. 194, Freyia Americana, a new animalcule from Newport Harbor;/. 
M^. — p. 195, Eyorthodus, a new genus of Gobioids ; T. Gill.— p. 196, Plmeletro- 
, a new genus of Siluroids from South America ; T. Oili. — p. 197, New genera 
1 species of N. American Tipulidse with short palpi, with an attempt at a new 
Bsilication of the tribe, (pp. 59 and three plates) ; R. v&n Osten Sacken. — p. 255, 
ipider catches a fish ; E. A. Spring. — p. 256, Contributions to American Lepi- 
pterology; B. Clemens.— p. 262, On a deformed fragmeatary Human Skull from 
iiaalem ; /. A. Meigs. Supplement — Catalogue of the Invertebrate Fossils of the 
^taceous Formation of the United States ; W. If. Gabb. 

FcNJBNAL Philadelphia Aoad. Nat. Sci., Vol. VI, Pt II— Contains the following 
pers : — Synopiis of the North American Sphingidse, by B. Clemens, M.D. ; anid 
rw UnionidiB of the United States, by 1. Lea, LL.D. 

Cakaoian Naturalist and Geologist, Oct 1859. — A new Oasterosteus, G. gym- 
tea ; Dawson. — Glacial Phenomena of Canada and the Northeastern United States 
ring the Drift Period ; Ramsey. — On Ozone ; Smallwood. — Fossils of the Calcifer- 
I ^indrock, etc ; Billings. — New Trilobites ; Biliings.— On the Aurora of 28th of 
ignst; Smalitoood 

Amxals akd MAQAziinB or Natural Histort, London, Oct. 1859. — Cellulose in 
icfa-grains ; H. von Mohl. — New spiders from Madeira ; J. Blaekwall. — Nudibran- 
ate moUusks of Ceylon ; Kelaart. — New genera and species of phytophagous in- 
rts ; Baly. — Digestive power in the Actinise; I{oldstDorth.^fNew Entomostraca 
m Jerusalem; two plates; -fiatrdL—N. American Fungi; Berkeley and Curtis. — 
new antelope (Kobus), from Central Africa; Gray.— Hov. 1J59. — Reproduction 
Bark-lice, with a plate; R. Leuckart. — New Anthribidie; rascoe. — Nomencla- 
re of the Foraminifera ; Parker and Jones. — Coleoptera of Old Calabar ; Mur- 
y. — On certain genera of plants ; Miers. — On Hydroiu Zoophytes ; Allman. — Cey- 
1 insects; F. Walker. — A new Catharus from Western Mexico; Sclater. 
Proceedings of the 2^olooical Societit ok London. — Thevohime fur 1858 con- 
ns the following papers of more or less intere.<it to American zbologists: — p. 88, 
nera of Olivae; /. E. Gray. — p. 90, On Stavelia, a new genus oi^Mytilidie, and on 
me Distorted Bivalves, with a plate; J. E. Gray. — p. 92, Nerita,and its opercu- 
n; J. E. Gray. — p. 145, Rearrangement of the genera of British ^ctiniadte ; W. 
iompson. — On Sponges, by Dr. Gray, pages 113, 114, 229, and 531,vwith plates. — 
186, Separation of the Salamnndrido} into two families, by the form^f the skull, 
E. Gray. — p. 225, Description of new Pinna ; S. Hanley. (The Soutl^ Carolinin- 
Pinnas oUled by American Conchologists P. seminuda and P. muricata Are P. car- 
oensis, Hani, and P. squamosissima, Phil.) — p. 339, Systematic Arrangemeht of the 
il-less Batrachians; Gunther. — p. 360, On the genus Synspta; Wo^ward^ Bar- 
L — p. S78, Geographical Distribution of Reptiles; Gunther. — p. 418, Monogluph 
the Cccids ; P. P. Carpenter. — Also many papers relating to Central American 
mtbology, by P. L, Sclater. w. b. ^\ 
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IV. ASTRONOMY AND METEOROLOGY. 

1. Discovery of the b*lth planetoid {Mnemosyne). — Another planet, ap- 
peariug like a star of the lOth magnitude, supposed to be one of the group 
between Mars and Jupiter, was discovered by M, Robert Luther ^^^{,1% 
1859, at the Observatory of Bilk. It is the 67th of the group, and has 
been named Mnemosyne, — {Comptes Rendus^ Oct. 6, 1869.) 

2. Total Solar Eclipse of July 1 8, 1 860.— -M. Faye has called the atten- 
tion of astronomers and of all lovers of astronomy to the rare opportuni- 
ty for important observations presented by this eclipse, which will traverse 
the earth from California to the Red Sea. The total darkness will travel 
across North America about the 60th degree of North latitude, leaving it 
at Hudson^s Straits, and leaping the Atlantic, pass across Spain, strike the 
Balearic Isles, pass through Algeria, and crossing the Nile north of Don- 
gola, take leave in Ethiopia. He names seven stations as specially favo^ 
able for observation, viz., 1. In Oregon between the Pacific ocean and the 
Rocky Mountains. 2. In Labrador, in lat. 59° N. 8 and 4. In Spain oo 
the Atlantic and on the Mediterranean coasts. 5. At Ivica in the Balear 
ic isles. 6. At Kabylia in Algeria. 7. At Dongola on the Nile. 

At the time of the eclipse, V enus. Mercury, Jupiter and Saturn, will be 
in the vicinity of the Sun, and form a sort of rhomboid about it. Such 
a spectacle will not be visible again for many ages. 

The objects to be secured by these observations may be arranged an* 
der four heads. 1. The more exact determination of the errors of the la- 
nar tables. 2. The determination of the longitudes of places too remote 
from each other to be connected by the electric telegraph. 3. The veri- 
fication of the present data for the solar and lunar parallax and the flat- 
tening of the earth. 4. The solution of certain questions respecting the 
physical constitution of tlie sun, and of the space in its vicinity. 

M. Faye proposes that at the two principal stations photographic meth- 
ods should be substituted in place of direct observation. A telescope of 
large object glass and long focus should be used, and a large number of 
proofs should be taken between the first and last contact, taking care to 
keep horizontal the collodionized plate. During the total obscuration, the 
whole object glas should be uncovered, and the most sensitive plates em- 
ployed in order tp obtain proofs on a large scale of the aureola and solar 
flames, while objservers provided with hand telescopes, with fresh eyes, 
should deliberately study all particulars which photography can not 
secure. 

As to the aieteorological phenomena, M. Faye proposes to add the 
sympiezoineter as more quick to show the rai)id fluctuations of the atmos- 
pliere; and instead of the common thermometer to use a self-registering 
Brcguet's metallic thermometer carried into the air by a captive balloon. 
The variations of the magnet should also be observed, for if the earth's 
magnetism is affected by the spots which periodically obscure part of the 
sun\s disk, may it not be afl^ected by the more rapid obscuration of the 
same )?y the moon ? Possibly the wires of the electric telegraph, arrang- 
ed now wiili and now against the direction of the eclipse may show per 
turbations too fugitive to be detected by bar magnets. 
/ 

/ 
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The station at Ivica seems to combine all the advantages offered by the 
eak of Teneriffe. Here especial attention should be given to the form 
dd prolongations of the aureola, the nature and intensity of its light, 
ad also to the zodiacal light, \vhich is now made to play so important a 
art in the solar system. Careful search should also be made for the 
nail planets near the sun, suspected by M. LeVerrier. Perhaps, more- 
ver, it may be possible to notice clearly the motion of the cone of the 
mar shadow, the lower base of which should traverse the surface of the 
ia at the rate of 900 metres per second, while the upper terminus, if vis- 
>Ie, will show by its distance from the zenith the height of the upper 
mtSL of our atmosphere. 

3, Notice of the Meteor of Nov, 15, 1869 ; by Prof. E. Loomis. — On 
le morning of Nov. 15th, about 9^ o'clock, a remarkable meteor was 
itnessed by a large number of persons in New York and its vicinity, 
he meteor was so brilliant that although the sun was unclouded and 
ad an elevation of about twenty degrees above the horizon, the flash 
ttracted the attention of well nigh every person who happened at that 
me to be looking nearly toward that part of the heavens. The appar- 
at diameter of its head was somewhat less than that of the sun, and it 
ad an appendage like the tail of a comet several degrees in length. Its 
pparent path was nearly vertical, with a slight inclination towards the 
'est ; and the length of its visible path was variously estimated from 
6** to 26°. The entire period of its visibility did not exceed one or two 
soottds. No sound was heard at New York which could reasonably be 
icribed to the meteor. By taking the mean of the estimates of several 
bservers, I have determined that the point of the horizon where the 
leteor vanished was about 21° west of south. 

From the newspaper reports we learn that the same meteor was seen 
t Salera, Boston, and New Bedford, Mass., at Providence, R. I., at New 
laven, Middletown, and Waterbury, Conn., at Albany and many other 
laces in New York, at numerous places in New Jersey, at Baltimore, 
[d., at Washington and Georgetown, D. C, as also at Alexandria and 
redericsburg, Va. At all of those places the meteor appears to have 
een seen at tbe same instant of absolute time; and at all the stations 
Drth of New York the appearance was almost identical, and the direc- 
on of the meteor was somewhat west of south. 

From a newspaper notice coming from Prof. Henry of the Smithsonian 
istitution, we learn that at Washington the apparent path of the meteor 
as nearly perpendicular to the horizon, and its point of disappearance 
as estimated to be four degrees north of east. Those lines of direction 
I obeenred at New York and Washington intersect at a point a little 
orth of Cape May ; and inasmuch as at each of those stations the ap- 
arent path was nearly vertical, the actual path must also have been 
early vertical, and the meteor undoubtedly struck the earth at some 
oint not very remote from Cape May. 

This conclusion is confirmed by the reports of the meteor from New 
ersey. The meteor was generally observed throughout the southern 
art of that State, and was everywhere succeeded by a very remarkable 
xplosion. At Beeseley's Point, situated on the Atlantic Ocean near lat. 
^^ 20', the course of the meteor is said to have been from northeast to 
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southwest It was attended by a sudden flash of light, and left behind 
a curling track of a smoky or light cloudy appearance, which soon van- 
ished. About a minute after the flash, there was heard a series of te^ 
rifle explosions, which were compared to the discharge of a thousand 
cannon. These explosions continued for one or two minutes ; they nen 
very sharp and distinct, and shook the windows and doors of the housei. 
Similar noises have been reported from numerous stations in the south- 
eastern part of New Jersey. These noises occasioned considerable alarm, 
and by some were thought to have been produced by an earthquake. 

From the preceding facts it seems almost certain that the meteor most 
have struck the earth at some point a little north of Cape May ; and as 
it was unquestionably a body of considerable size and of great dcnsitj, 
if it struck on dry ground the meteor ought to have been discovered. 
As we have received no account of such a discovery there is reason to 
apprehend that the meteor may have descended into water, and probably 
into Delaware Bay. Analogy would lead us to conclude that this be- 
longed to the class of iron meteors of which we have numerous speci- 
mens in our cabinets. 

The velocity of this meteor was very extraordinary. It probably 
struck the earth at a distance of 110 miles from Washington, and is said 
to have been first seen at an elevation of 45°. This would make the 
length of its visible path 110 miles, and it is said to have described this 
path in two seconds, giving a velocity of 55 miles per second. A small 
portion of this velocity (7 miles per second) may be ascribed to tbs 
«arth^s attraction, and another portion was due to the motion of the earth 
in its orbit, for the earth was moving obliquely towards the meteor; bat 
there still remains an independent velocity nearly double the velocity of 
the earth in its orbit. The path of the meteor in space could not there- 
fore have been a circle with the sun for its center, as the above ve- 
locity is too great for any ellipse or even parabola ; but such conclusions 
must be received with caution on account of the imperfection of the ob- 
servations, for if wo suppose the time of describing this path was three 
seconds, the independent velocity of the meteor would not have been 
much greater than that of the earth in its orbit 

4. Meteoric Sxfloiion, in West Tennessee, Sept. 1st, 1859; by Prot 
B. W. McDoNNOLD, of Bethel College. — The first of September was 
made memorable by the great Aurora. Here, that day of the calendar 
had another creta noia — a meteoric explosion. This explosion was heard 
at Bethel College about 10 o'clock, a. m., and was at hrst thought to be 
the firing of cannon in honor of a political election. 

The first report was double, like the almost simultaneous explosion of 
two great rockets, The reverberations were protracted, deep, distant After 
the lapse of perhaps a half minute another explosion was heard, louder, 
deeper than the former, and the reverberations more protracted. The 
bearing of the sound was X. E. 

I find that the report was heard forty miles north of us, where it was 
supposed to bear South East ; it was heard twelve miles south and west, 
bearing same as here ; but farther south and west it was not heard at all 

As yet, I have heard of no fragments of the meteor being found. I 
#eel satisfied myself, however, of the meteoric origin of the explosion. 
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5. Catalogue of the Meteorites in the Imperial Auttrian Colleetion 
at Vienna ; hj Prof. W. Haidinosr. — ^Haidinger baa oommanicated to 
the Austrian Academy of Sciences a complete list of the meteorites con- 
tained in the Imperial Collection at Vienna. It is an abstract from the 
complete catalogue made by the late Prof. Partsch and continued by Dr. 
Hoernes, the present director of the Imperial Cabinet 

In the list — ^which here follows— only the names of the localities and 
the time of falling (I) are given, or (II) in case of meteorites the time of 
filling of which is unknown they are classified according to the date 
when first described. 

The letter / following the year indicates the specimens to be meteoric 
trofi. 

L Meteorites, with time of fall. 

A. D. 

1. 1492, Nov. 7, ^?in«A^'m, Alsace, D^partementduHaut-Rhin, 

France. 
Gfarz (Schellin), near Starwd, Prussia. 
Agram (Hraschina village), Croatia. 
Tabar (Plan, Strkow), ]£)hemia. 
Liponas, near Pont de Verle and Bourg en 

Bresse, D6p. dePAin, France. 
Luci en Maine, D6p. de la Sarthe, France. 
Mauerkirchen, Inn, Lower Austria. 
Sigena (Sena village), Aragon, Spain. 
Eichstaedt (Wittens), Franconia, Bavaria. 
Charkow (Bobrik), Government Charkow, 

Russia. 
11. 1790, July 24, Barhotan (Roquefort, Cr6on, Juillac, Mezin, 

Agen, &c.), D6p. des Landes, D6p. du 

Gers, Dep. du Lot et Garonne, formerly 

Gascony, France. 
12.1794, June 16, 5t^nna, Tuscany. 

13. 1795, Dec 13, Wold Co/ to^«, Yorkshire, England. 

14. 1798, March 8-12, Sales, near Villefranche, D6p. du Rh6ne, 

France. 

15. 1798, Dec. 13, Benares (Krakhut village), Bengal, E. Indies. 

16. 1803, April 26, Z/Mt//^, Normandy, Dep. de TOrne, France. 

17. 1803, Oct. 8, Apt (Saurette), D6p. de Vauduse, France. 

18. 1808. Dec. 13, Maessing (Dorf St Nikolas), Eggenfeld, Ba- 
varia. 

19.1804, April 5, G'^/a^z/ot^ (High Possil), Scotland. 

20. 1805, March 25, Doroninsk, Governmeot Irkutsk, Siberia. 

21. 1 805, June, Co7istantinople, Turkey. 

22. 1805, Nov., Asco, Corsica. 

23. 1806, March 16, Alais, St. fitienne de Solm and Valence, D6p. 

du Gard, France. 

24. 1807, March 13, 7'tmoc^i»,(Timschino, according to Eichwald), 

luchnow, Gov. Smolensk, Russia. 

25. 1807, Dec 14, Weston, Connecticut. 

26. 1808, Ai»il 19, Farma (Casignano, Borgo S, Donino). 
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1716, 


April 11, 
/. May 26, 


3. 


1751, 


4. 


1753, 


July 3, 


5. 


1753, 


Sept 7, 


6. 


1768, 


Sept 13, 


7. 


1768, 


Nov. 20, 


8. 


1778, 


Nov. 17, 


9. 


1785, 


Feb. 19, 


10. 


1787, 


Oct 13, 
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27. 1808, May 22, Stennmi, Iglau, Moraria. 

28. 1808, SepLS, i,M«a, BunsUu, Bohemia. 

29. 1809, ! JTiinna, WiaBemsk, Gov. Smolecsk, Ruem 

50. 1810, Aug. Tipperary (Mooresfort), Ireland. 

51. 1810, Not. 22, Chanonville, near Orleaos, D6p. da Loi 

France. 

82. 1811, March 12, KMkidu,<rhi, Gov. Poltawa, Bwwja. 

83. 1811, Julys, ii'i-fcji;7'ii//a»,ui:'ai' Burgos, Spain. 

84. 1812, April 10, Tavl<nue, D6p. de la Uaute-Garonne, Frui 
3S. 1812, April IS, ^'rxMrn, between Magdeburg and HelnuU 

Prussia. 

86. 1812, Aug. 6, ChaiUmiiay. between Nantes and La Rodii 

Ifep. de ia Vendue, France. 

87. 1813, Be^i. 10, limerick (Adwr, Sca^h, Brasky, Faha), t 

erick County, Ireland. 

88. 1813, Dec 13, Lontahx (Lontalaks), Gov. Wiborg. Fiiil« 

89. 1814, Feb. IB, Bachmut, Gov, lekaterinoalaw, Russia. 

40. 1814, SepL fi, Anfn, Dcp, du Lot et Garonne, France. 

41. 1816, OcLS, ('A-ijjii..7i.>/,nearLangrea,D6p.deHaut^Ma 

France. 
43. 181 8, April 10, Zabonika (Saborysy, Saboriti on the Slut* 
Volhyuia, Russia. 

43. 1S18, June, Serf^, Macedonia, Turkey 

44. 1818, Aug. 10, Slohodka, lucbnotr, Gov. Smolensk, Rnaiii 
40. 1819, June 18, Jonzac (B:.rbezieu^), IMp. de la Chare 

France. 

46. 1B19, Oct 13, PdiU, near Gera, Duchy of Reuse. 

47. 1S20, July 12, Lima (Liksen), Laadany, Gov. Witel 

Russia. 

48. 1621, June 15, tTurnias, ni>ar Libonnez, D^p. de TArd^ 

, France. 

49. 1822, Dec IS, Spinal (la Baflo), Dt-p. des Vosgea, FraaM 

50. 1823, Aug. 7, yobUborouyh, Maine. 

CI. 1824, Jan. IS, Rfiiiaxo, in Ferrara, Papal States. 

hi. 1824, Oct. 14, Zehrxik (Praakoles), near Horeowita, Ben 
Bohemia. 

53. 182S, t Government lekalerinoslaw, Ruasia. 

54. 1825, teb. 10, jVfWjfim'y, Marjl.-itid. 

55. 1825, 6epL 14, Honolahi, Sandwii^Ii h\sia>k. 

56. 1827, May 9, ilTtuAvif/c (Drake Creek), Tennessee. 

57. 1827, Oct 6, Bialytiok (liuaaU or Euasti village). Rub 

Poland. 
68. 1828, June 4, RirkmouJ. Virginia. 

59. 1829^ May 8, FarsylK Monroe County, Georjpa. 

60. 1839, Sept 9, Krasaoi-Jfgol, Gov. Riesan, Russia. 

61. 1831, July 18, VonilU, near Poitiers, Dep. de la Via 

Fiiinoi'. 
63. 1831, Sept d, Weuely (Dorf Znorow), Moravia. 
jBS. 1833, Nov. 25, f^rwio, Bnienn, Moravia. 
. «4. 1888, Dec 37, Okniny (Okaninah), KremeQeti Diltnit, G 
Volhynien, Russia. 
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65. 1835, Nov. 13, Simonod (Samonot), Belmont, D6p. de TAin, 

France. 

66. 1836, Nov. 11, Majcao, Prov. Rio Grande de Norte, Brazil. 

67. 1837, July 24, €hro88-Divina, near Budetin, Hungary. 

68. 1837, Aug. EmcLude, D6p. de la Charente, France. 

69. 1838, June 6, Chandakapoor, Berar, £. Indies. 

70. 1838, Oct 13, Capeland (Bokkeveld, 15 miles from Tulpagh), 

South Africa. 

71. 1839, Feb. 13, Little Piney, west of Potosi, Missouri, lat 37° 

66' N., long. 92<> 5' W. from Greenwich. 

72. 1840, July 17, CereeetOy near Offiglia, Ofisale, Piedmont 

73. 1841, March 22, Om^neherg (Heinrichsau), Prussian Silesia. 

74. 1841, June 12, Chdteau-Benard, S. E. of Montargis, D6p. du 

Loiret, France. 

75. 1842, April 26, Milena TMilyan), Pusinsko Selo, 4^ miles S. 

of Milena, Croatia. 

76. 1842, June 4, Aumieres, Canton St George, D6p. de la Lo- 

zere, France. 
77.1843, .March, ^uAopmY/e, South Carolina. 

78. 1843, June 2, Utrecht, Blaauw Eapel, Loewenhutye, Neth- 

erlands. 

79. 1843, Sept 16, Klein-WencUny near Nordhausen, Prussia. 

80. 1846, May 8, Macerata^ Monte Milan village, Ancona, Papal 

States. 

81. 1847, Feb. 26, lowa^ Linn County, Iowa. 

82. 1847, /. July 14, Braunau (EEauptmanpsdorf ), Eoeniggraetz, 

Bohemia. 

83. 1849, Oct 31, Cabarras County, North Carolina. 

84. 1861, April 17, Ouetersloh, Westphalia. 

85. 1862, Sept 4, Mezb-Madaraa (and Fekete), Transylvania. 

86. 1862, Oct 13, Borkut, Marmaros, Hungary. 

87. 1863, Feb. 10, Oirgenti, Sicily. 

88. 1866, May 13, Bremervoerde, Landdrostei Stade, Hanover. 

89. 1867, Oct 10, Ohaha, E. of Karlsburg, Transylvania. 

90. 1867, Apr. 16, Kaha, S. W. of Debreczin, Nordbihar, Hun- 

gary. 

91. 1868, May 19, KaJcova, N. W. of Oravitza, Temesvar Banat 

IL Meteorites, with time of discovery, 

92. 1751, /. Steinhach, between Eibenstock and Johann-Georgen- 

stadt, Saxony (sometimes given as coming from Nor- 
way, Tabor, Senegal, <fec.). 

93. 1763, /. Senegal, Siratik in Sambuk, Africa. 

94. 1776, /. Krasnqjarsk, Gov. leniseisk, Siberia. 

95. 1784, /. Toluca, Mexico, 

96. 1788, /. Tucuman (Otumpa), Argentine Republic, S. America. 

97. 1 792, /. Zacatecas, Mexico. 

98. 1801, /. Cape of Good Hope, Africa. 
99.1811,/. .fi76o^en, Bohemia. 



142 



100. 


1811, 


/. 


101. 


1814, 


/. 


102. 


1814, 


/. 


103. 


1815, 


/. 


104. 


1816, 


/. 


106. 


1819, 


/. 


106. 


1822, 


/. 


107. 


1823, 


./. 


108. 


1827, 


/. 


109. 


1828, 


/. 


110. 


1829, 


/. 


111. 


1830, 


/. 


112. 


1838, 


/. 


113. 


1839, 


/. 


114. 


1840, 


/. 


116. 


1840, 


/. 


116. 


1841, 


/. 


117. 


1843, 


/. 


118. 


1844, 


/. 


119. 


1844, 


/. 


120. 


1845, 


/. 


121. 


1846, 


/. 


122. 


1846, 


/. 


123. 


1845, 


/. 


124. 


1846, 


/. 


125. 


1847, 


/. 


126. 


1849, 


/. 


127. 


1850, 


/. 


128. 


1850, 


/. 


129. 


1850, 


/. 


130. 


1861, 


/. 


131. 


1852, 




132. 


1853, 


/. 


133. 


1853, 


/. 


134. 


1854, 


/. 


136. 


1854, 


/. 


136. 


1854, 


/. 


137. 


1856, 





Miscellaneous InieUigencs, 

Durango, Mexico. 

Bitburg, Lower Rhine, Prussia. 

Texas (Red River|. 

Lhtarto, Scharoscn, Hungary. 

BaMa (Bemdego), Brazil. 

Boffins Bay^ Greenland. 

Brahin, Gov. Minsk, Russia. 

Rasgata^ New Granada, S. America. 

AtacamOy Bolivia. 

CaiUe (Grasse), D6p. du Var, France. 

Bohumilits^ Prachin, Bohemia. 

GtUl/ard, North Carolina. 

Clcubome, Alabama. 

Asherville^ Buncombe Co., North Carolina. 

Smith County^ Coney Fork, Tenneeaee. 

Cocke County, Cosby-Creek, (also called Sevier iroi 

Tennessee. 
Petropaulotosk, Qov. Tomsk, Siberia. 
Ooxoco, Mexico. 

Burlington, Otsego Co., New York. 
Arva (Szlanicza), Hungary. 
Lockport, New York. 

Green County (Babbs-Mills), Greenville, Tenneflsee. 
Chvemment Simbirsk, Russia. 
Government Kursk, Russia. 
Government Poltawa (according to Eichwald in ths d 

trict of Eamensk), Russia. 
Seeldsgen, Neumark, Brandenburg, Pkxnsia. 
Chesterville, South Carolina. 
Schwetz, Province of Prussia. 
Buffos Mountain, Newberry, South Carolina. 
Salt Biver, Kentucky. 
Seneca Falls, Cayuga Co., New York. 
Mayence^ Duchy of Hesse. 
Union County, Georgia. 
Lion Biver, Namaqua Land, South Africa. 
Tazewell, Claiborne Co., Tennessee. 
Putnam County, Georgia. 
Canada, Madoc, Canada West. 
Hainholz, S. W. of Paderbom, Minden, Westphalia. 



V. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 



1. Inquiries into the Phenomena of Respiration ; by Edward Smf 
M.D., (L. E. and D. Phil. Mag., xvii, 439).— The author gives in t 
communication the result of numerous inquiries into the quantity of c 
bonio acid expired, and of air inspired, with the rate of pulsation and i 
piration, — Ist, in the whole of the twenty-four hours, with and with( 
exertion and food ; 2nd, the variations from day to day, and from seat 
to season ; and 3rd, the influence of some kinds of exertion. 
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After a description of the apparatus employed by previous observers, 
describes his own apparatus and method. This consists of a spirome- 
' to measure the air inspired, capable of registering any number of 
bic inches ; and an analytical apparatus to abstract the carbonic acid 
d vapor from the expired air. The former is a small dry gas-meter, of 
proved manufacture, and the latter consists of — 1st, a desiccator of sul- 
uric acid to absorb the vapor ; 2nd, a gutta-percha box, with chambers 
d cells, containing caustic potash, and offering a superfices of 700 
:he8, over which the expired air is passed, and by which the carbonic 
id is abstracted; and Srd, a second desiccator to retain the vapor 
lich the expired air had carried off from the potash box. A small 
isk 18 worn, so as to prevent any air entering the lungs without first 
King through the spirometer, and the increase in the weight of this 
ii the connecting tube and the first desiccator gives the amount of va- 
r exhaled, whilst the addition to the weight of the potash box and the 
end dessiccator gives the weight of the carbonic acid expired. The 
ances employed weigh to the yj^^r ^^ ^ gi^i^v ^ith 7 lbs. in the pan. 
this apparatus the whole of the carbonic acid was abstracted during 
\ act of expiration, and the experiment could be repeated every few 
Dutes, or continued for any number of hours, and be made whilst 
eping and with certain kinds of exertion. 

The amount of carbonic acid expired in the twenty-four hours was de- 
mined by several sets of experiments. Four of these, consisting of 
:ht experiments, were made upon four gentlemmi, on the author, Pro- 
Bor Frankland, F.R.S., Dr. Murie, and Mr. Moal, during the eighteen 
iirs of the working day. In two of them, the whole of the carbonio 
id was collected, and in two others the experiment was made during 
i minutes at the commencement of each hour, and of each hour afler 
» meals. The quantity of carbonic acid varied from an average of 
'274 oz. in the author to 16*43 oz. in Professor Frankland. The quan- 
y evolved in light sleep was 4*88 and 4*99 grains per minute, and 
ircely awake 5*7, 5*94, and 6*1 grains at different times of the night. 
le author estimates the amount in profound sleep at 4*5 grains per min- 
9; and the whole evolved in the six hours of the night at 1950 grains, 
ence the total quantity of carbon evolved in the twenty-four hours, at 
it, was, in the author, 7*144 oz. The effect of walking at various speeds 
then given, with an estimate of the amount of exertion made by differ- 
t classes of the community, and of the carbon which would be evolved 
th that exertion. 

The author then states the quantity of air inspired in the working day, 
lich varied from 583 cub. in. per minute in himself to 866 cub. in. per 
inute in Professor Frankland ; the rate of respiration, which varied in 
Serent seasons as well as in different persons; the depth of inspiration, 
>m 30 cub. in. to 39*5 cub. in. ; and the rate of pulsation. The respi- 
tions were to the pulsations as 1 to 4*63 in the youngest, and as 1 to 
?2 in the oldest. One-half of the product of the respirations into the 
ilsations gave nearly the number of cubic inches of air inspired in some 
the persons, and the proportion of the carbonic acid to the air inspired 
iried from as 1 gr. to 54*7 cub. in. to as 1 gr. to 58 cub. in. The vari- 
ioDs in the carbonic acid evolved in the working day gave an average 
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maximum of 10*43, and minimum of 6*74 grains per minute. The quan- 
tity increased after a meal and decreased from each meal, so that the 
minima were nearly the same, and the maxima were the greatest after 
breakfast and tea. 

The effect of a fast of forty hours, with only a breakfast meal, was to 
reduce the amount of carbonic acid to 75 per cent of that which was 
found with food ; to render the quantity nearly uniform throughout the 
day, with a little increase at the hours when food had usually been taken, 
and to cause the secretions to become alkaline.* 

The variations from day to day were shown to be connected with the 
relation of waste and supply on the previous day and night, so that with 
good health, good night^s rest, and sufficient food, the amount of respira- 
tion was considerable on the following morning, whilst the reverse oocor- 
red with the contrary conditions. Hence the quantities were usually 
large on the Monday. Temperature was an ever-acti!^g cause of variation 
and caused a di munition in the carbonic acid as the temperature rose. 
' The effect of season was to cause a diminution of all the respiratory 
phenomena as the hot season advanced. The maximum state was in 
spring, and the minimum at the end of summer, with periods of decrease 
in June and of increase in October. The diminution in the author was 
30 per cent^ in the quantity of air, 32 per cent in the rate of respiration, 
and 17 per cent, in the carbonic acid. The influence of temperature was 
considered in relation to season, and it was shown that whilst sudden 
changes of temperature cause immediate variation in the quantity of ca^ 
bonic acid, a medium degree of temperature, as of 60^, is accompanied by 
all the variations in the quantity of carbonic acid, and that there is no 
relation between any ^ven temperature and quantity of carbonic acid at 
different seasons. Whatever was the degree of temperature, the Quanti- 
ty of carbonic acid, and all other phenomena of respiration, fell from 
the beginning of June to the beginning of September. The author 
then described the influence of atmospheric pressure, and stated that 
neither temperature nor atmospheric pressure accounts for the seasonal 
changes. 

The kinds of exertion which had been investigated were walking and 
the treadwhecl. Walking at two miles per hour induced an exhalation of 
18*1 grs. of carbonic acid per minute, and at three miles per honrof 
25-83 grs. ; whilst the effect of the treadwheel at Coldbath Fields Prison 
was to increase the quantity to 48 grs. per minute. All these quantities 
vary with the season, and hence the author recommends the adoption of 
relative quantities, the comparison being with the state of the system at 
rest, and apart from the influence of food. 

2. Dr, Newbem/a Explorations in New Mexico^ Utah and Texax, du^ 
ing the past season, are rewarded by many new and important discov- 
eries, especially in stmctual geology and palaeontology. His collection 
of fossils is very large, offering conclusive e\idence of the geological 
structure of a very large area. Of the cretaceous deposits he was fo^ 
tunate in obtaining a particularly satisfactory analysis. Contrary to all 
our previous notions, these beds turn out to be much more largely devel- 
oped — that is, existing in much greater force, stratigraphically, "iVest of 

* The quantity of air was reduced SO per cent, that of vapor in the expirod air 60 
per cent, the rate of respiration was reduced 7 per cent, and of pulsation 6 per ceoL 
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Rocky Mountains, than East of them. In Southern Utah, (just where 
rcou claims there are no cretaceous rocks) he found beautiful expo- 
es of 4000 feet thickness of strata of that age, with abundant fossils, 
h. animal and vegetable. The bones of a huge Saurian are among 
. Newberry's novelties. 

We hope in our next Number to be able to give a more exact state- 
nt of Dr. Newberry's important discoveries. 

[tumors reach us of other and even more startling geological dis- 
eries in the extreme West and North, which we are not at liberty to 
ae at present, but which ere long will be announced, from the proper 
hority. 

J. Discovery of Devonian rocks and fossils in Wisconsin, (Private com- 
nication to the editors.) — At a late meeting of the Milwaukee Geo- 
ical Club or Association, Mr. I. A. Lapham announced the discovery 
rocks near Milwaukee, equivalent to the Devonian (Old Red Sand- 
Qc,) containing remains, which he exhibited, of characteristic fishes. 
»e remains consist of fragments of bone, teeth, a paddle with por- 
IS of the tuberculated skin or osseous covering. The bed containing 
Be remains overlies the Niagara group, and is the uppermost of the 
(logical series yet observed in Wisconsin. 

[, Cretaceotts Strata at Qay Sead^ Mass, — Wm. Stimpson, Esq., ac- 
tipanied by Messrs. Slack and Ordway, during an excursion in August 
kf artha's Vineyard, obtained at Gay Head many new fossils in addition 
those mentioned by Hitchcock, an examination of which appears to 
horize the conclusion that these well known beds are Cretaceous rather 
n Eocene. Among the fossils obtained are cretaceous bones, vertebras 
I teeth of shark, (fragments of some teeth indicating a length of seven 
hes I) some brachyurous Crustacea in a good state of preservation, 
5lve species of bivalve mollusca, and one univalve ; also leaves, frag- 
nts and seeds of dicotyledonous plants, <fec. 

5. T*he New Museum of Comparative Zoology^ at Cambridge, is 
king rapid progress. One wing is nearly ready to receive collections, 
iring his summer trip in Europe, Agassiz made lalge and important ac- 
isitions for the Museum, in addition to the vast stores already await- 
I an occasion for display. Besides a superb suite of fossil Crustacea, 
jassiz was so fortunate as to purchase at Heidelburg the collection of 
isils from which Bronn's Lethaea geognostica was composed. This col- 
Jtion contains the original specimens of the first and'^ost important 
iters on Palaeontology. 

Another important addition to the new museum has been made by a 
a Captain, who has just brought from Penang and Singapore some 
ree thousand specimens of fish, crustacea, and a most beautiful and 
oice collection of zoophytes. 

6. William P. Blake, Esq., the geologist, has assumed the editor- 
ip of the Mining Magazine, a monthly heretofore published in New 
)rk. Under his direction this Journal will undoubtedly become a 
iable exponent of the important interests it represents. 

7. Prof. Wm. S. Chauvenet, lately of the U. S. Naval Academy, at 
mapolis, has accepted the Chair of Mathematics in the University of 
^souri, at St. Louis. 
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8. Professor Dana was, by our last dates (Nov. 26th) at Florence, on 
his way to Rome — designing to divide the winter and spring between 
Rome, Naples and Sicily, if the state of the country permits ms visiting 
that Island. His health was improving. 

Nkw Books. — 

1. Archaia ; or Studies of ike Cosmogony and Natural History ef the 
Hebrew Scriptures ; by J. W. Dawson, LL.D., F.G.S., author of ^Aca- 
dian Oeology^ Principal of McGill College. Montreal : B. Dawson h 
Son. London: Sampson, Low, Son & Co. 1860. 12m0y pp.400. — 
The author of this interesting volume brings to his task the union of s 
varied scientific, literary and biblical acquirement with a hearty Cbristisn 
faith. Like all devout and earnest men of science he has an unwaTering 
confidence in the divine unity of truth, and does not for a moment doubt 
that the genesis of the rocks will confirm the genesis of Moses. He iei«i 
boldly and with candor the real difficulties which every writer has found 
standing in his way when treating this interesting problem. After sn 
eloquent introduction and a discussion of the object, charJEtcter and au- 
thority of the Hebrew Cosmogony, of the general views of nature con- 
tained in the Hebrew Scriptures, ^c, he thus sums up his chapter on the 
Days of Creation — the events of the first day. ^ At the beginning of 
the period, the earth, covered with a universal ocean and misty atmos- 
pheric mantle, was involved in perfect darkness. A luminous ether wis 
called into existence, which spread a diffused light throughout the whole 
solar system. This luminous matter being gradually concentrated towsrd 
the centre of the system at length produced, in connection with the eaM% 
rotation, the alternation of day and niffht These changes were tlie 
work of a long period — an »on or day oi the Creator." 

Undoubtedly the most difficult points in the whole Mosaic Cosmogony, 
to explain in a rational manner consistent with the views of science, are 
the creation of plants before the appearance of the ' luminaries^ and the 
separation of the two organic kingdoms by the introduction of this mid- 
dle term. These difficult points are treated with much acuteness and 
learning, and with a f\x\\ recognition of the various opinions put forth to 
meet them by various authors. If we cannot fully agree with our Author 
in his conclusions, we can truly say that no one has higher claims to a 
respectful hearii^, and if the conclusions at which he arrives leave yet 
something to be desired, the want rests more in the imperfection of our 
knowledge than in Prof. Dawson^s enunciation of it 

Prof. Dawson does not shrink from a fearless review of the much vexed 
question of the unity of the human race in a long and interesting chap- 
ter on the '* Unity and Antiquity of Man.*' It is hardly necessary to 
add that he adopts the Mosaic view. We can do this volume little ]VSr 
tice, in these few lines to which our last pages restrict us, but we can 
earnestly commend its spirit, and hope for its wide perusal by all who 
follow the course of the deep questions it involves. 

2. On the Origin of Species by means of Natural Selection : or, tht 
Preservation of Favored Maces in the Struggle for Life ; by Chablis 
Darwin. (Murray.) — [Waiting the arrival of our copy of this new vol- j 
ume from Mr. Darwin's pen, which at this present writing (Dec. 16) htt ! 
not reached the United States, we copy some passages from a rather 
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timid and superficial notice of the work in the London Athenaeum of 
Nov. 1 9th. It 18 no doubt destined to produce a great diacuation on what 
may properly be called the most fundamental truth of natural history. — 
Ed8.] 

** NaturaHstB of the highest eminence are thoroughly satisfied that each 
ipedea of animal — all that flies, and walks, and creeps, and wades — has 
Men independently created ; and the majority of naturalists hare agreed 
with Linnsus in supposing that all the indiyiduals propagated from one 
stock haT6 certain distinguishing characters in common, which will nerer 
Tary, and which have remained the same since the creation of each spe* 
CMS. Mr. Darwin, on the contrary, believes that ' ihe innumerable spe< 
CMS, ffenera, and fiimilies of organic beings with wluch this world is peo- 
pled, have all descended, each within its own class or group, from com- 
mon parents, and have all been modified in the course of descend To 
Us mind, ' it accords better with what we know of the laws impressed 
on matter by the Creator that the production and extinction of the past 
lod present inhabitants of the world should have been due to secondary 
cinaes, like those determining the birth and death of the individual.' 
When he views * all beings not as special creations, but as the lineal de- 
leendenta of some few beings which lived long before the first bed of the 
Klurian system was deposited, they seem to him to become ennobled.' 
We confess some doubt and some uneasiness here. * Judging from the 
jMMt, we may safely infer that not one living species will transmit its un- 
altered likeness to a distant futurity. And of the species now living 
reaj few will transmit progeny of any kind to a fiir distant futurity ; for 
the manner in which all organic beings are grouped shows that the 
greater number of species of each genus, and all the species of many 
genera, have left no descendants, but have become utterly extinct. We 
can so far take a prophetic glance into futurity as to foretell that it will 
be the common and widely-spread species, belonging to the larger and 
dominant groups, which will ultimately prevail and procreate new and 
dominant species.' We cannot say that this is easy doctrine. 

"To support these bold views the volume is devoted. The world of 
mnimals is contemplated as engaged in one vast unceasing struggle for 
existence. All organic bein^ are exposed to severe competition. The 
face of Nature, it is true, is bright with gladness, and h^ gamer-houses 
are stored with an abundance of food. Birds sing, insejcts hum, beasts 
prowl about in ease and take no thought for the morrow : but the mor- 
tow measured by seasons and years has not always a superabundance of 
M for them. The struggle for existence does not merely relate to self, 
Vit includes success in leaving healthy progeny. The high rate at which 
sll organic beings tend to multiply approaches to the rapidity of geo- 
metrical increase. More individuals are produced than can by any possi- 
Wlity be supported. There must, then, in every case, be a severe strug- 
gle, either of one individual with another of the same specie^ or with 
individuals of distinct species, or with the physical conditions of life." 

"Now, how does the struggle for existence operate with respect to 
Variation ? Man can produce varieties in animals by the practice of 
•election. What he has already done by this means the menagerie, the 
poultry-yard, the field, and the garden display. Is there anything analog 
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gous to this in the course of Nature ? The author contends that then 
is, and he names it Natural Selection, This principle, whate?er othen 
may think of it, and whether they admit its operations or not, in Mr. 
Darwin's book plays the prominent part It may be plainly defined, sod 
appears to be briefly this. Under domestication it may be truly said that 
the whole animal organization becomes in some deme plastic As va- 
riations useful to man have undoubtedly occurred, is it not to be expected 
that other variations, useful in some way to each being in the great and 
complex battle of life, should sometimes occur in the course of Uioosaods 
of generations ? If such do occur, then, remembering the struffgle for 
existence, individuals possessing any advantage over others womd hafe 
the best chance of surviving and of procreating their kind, while iojnri- 
ous variations would be rigidly destroyed. Such a continual preservation 
of favorable, and rejection of injurious variations, is the principle of Nat^ 
ural Selection. It is illustrated, amplified and confirmed by abundant 
examples through many pages.** 

^ Certainly there is something poetical in the conception of a succes- 
sion of created beings, daily and hourly making the vrisest election amidst 
all variations and divergencies; carefully rejecting what is bad, and pre- 
serving and accumulating all that is good ; operating silently and insen- 
sibly, whenever and wherever opportunity offers, towards the improve- 
ment of every organized existence in relation to its organic and inorganic 
condition of life. There is, too, a certain simplicity in the theory of de- 
scent with modification through natural selection from a few vastly re- 
mote progenitors. * I believe,' says Mr. Darwin, ' that animals have de- 
scended from at most only four or five progenitors, and plants from an 
equal or lesser number. Analogy would lead us one step further- 
namely, to the belief that all animals and plants have descended from 
some one prototype.' A cabbage may have been the parent plant, a fish 
the parent animal. 

^A man of imaginative power might most attractively depict the 
grand yet simple and direct issues of such a theory. Here are a vast 
variety of forms of life, most wonderfully co-adapted, most closely con- 
nected, most richly adorned, yet they are all * the lineal descendants of 
those which lived before the Silurian epoch ; and one may feel certain 
that the ordinary succession by generation has never once been broken, 
and that no caticlysm has desolated the whole world. Hence, we maj 
look with some confidence to a secure future of equally inappreciable 
length. And as Natural Selection works solely by and for the good of 
each being, all corporeal and mental endowments will tend to pn^rea 
toward perfection.' Yes, an unbroken, sure, though slow, living progress 
towards animal perfectibility is a delightful vision ; natural and gradual 
optimism is a welcome fancy. What need of distinct creation \ If a 
monkey hat become a man — what may not a man bt>come ? 

" Let the past history of organic lite speak. From the thirteen miles 
in thickness of British strata (exclusive of igneous rocks) comes there no 
testimony ? Palaeontology is summoned into court, and is closely int€^ 
rogated by Mr. Darwin. This proves but a hesitating and reluctant wit- 
ness ; yet counsel for the new theory detects and exposes its imperfections 
Inhere its testimony is not favorable. We might fairly expect to find in 
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le foflsiliferouft rocks not a few proofs of the former existence of the nu- 
lerous intermediate links between distinct specific forms if the pro- 
osed theory be true. We do not find them, many will allege, because 
ley never existed. Not so, says our theorist, — but because they were 
ever preserved. Palffiontology, however, has not yet revealed any 
ich finely graduated organic scale, and it is not logical to assume that 
; ever wilL When a record is fiatly against you, it is quite allowable 
HT yoa to display its imperfection, btit, that being proved, you have 
nly established a negative, and have acquired no confirmation. Grant 
nperfection, enormous lapse of time, poverty of palssontological collec- 
ions, and comparative restriction of research, and other such postu- 
lies, and then the theory stands just as it stood before, uncorroborated 
J g^logy. 

^ jRiere is positively hostile testimony from the rocks to be con- 
routed. Whole groups of species suddenly and abruptly appear in 
ertain formations, and seem at once to contradict any tneory of trans- 
Qutation of species. Either that &ct or the theory must be overturned. 
)f course, Mr. Darwin accepts the former alternative, and strives to 
how how liable we are to error in supposing that whole groups of spe- 
des have been suddenly produced. But another and an allied objec- 
ion may be started, derived from the manner in which numbers of spe- 
des of the same group suddenly appear in the lowest known fossiliter- 
>QS rocks. To meet this and uphold the new theory, it must be sus- 
Ained by another, viz., — that before the lowest Silurian stratum was 
leposited, immensely protracted periods elapsed, at least as long as any 
BQDse^uent periods, and that during these vast extensions of time the 
world swarmed with living creatures. Several of the most eminent ge- 
ologists, including Murchison, will refuse to admit this presumption. 
Mr, Darwin's geology is more singular than we had thought. * For in- 
stance,' says he, * I cannot doubt that all Silurian trilobit^s have de- 
scended firom some one crustacean which must have lived long before 
the Silurian age, and which probably differed greatly from any known 
viimal.' Extend and multiply such assumptions, %nd the theories may 
take any form you please." 

" Alter all, this book is but an abstract. The larger work is nearly 
finished, but it will demand two or three more years for completion. 
Health, labor, and observations are wanting for awhile,i but in due sea- 
son we hope to see the work * with references and authorities for the 
sevend statements/ We should offer remarks on some ipiportant topics 
hat that our author says, * A fair result can be obtained only by fully 
stating and balancing the facts and arguments on both sides of the 
question ; and this cannot possibly be here done.' 

"Meanwhile Mr. Darwin anticipates small favor from many of the 
older and more eminent naturalists ; his hopes chiefly rest on the young, 
and, as he would say, the unshackled. * A few naturalists,' he observes, 
* endowed with much flexibility of mind, who have already begun to 
doubt on the immutability of species, may be influenced by this vol- 
ume; but I look with confidence to the future, to young and rising 
iiaturalists who will be able to view both sides of the question witlr im- 
partiality.' It is enough for us to add that neither book, author, nor 
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subject is of merely ordinary character. The work deserves attention, 
and will, we have no doubt, meet with it. Scientific natundiits will 
take up the author upon his own peculiar ground ; and there will we 
imagine be a severe struggle for at least theoretical existence.** 

3. Elements of Somatolopy: A Treatise on the general pnfeHksaf 
Matter ; by Geo. M. Maclean, M.D., Prof. Chemistry and Nat Philoi- 
ophy, in Al%hany City, Pa. New York : J. Wiley, 66 Walker St, 
1859. 12mo, pp. 124. — This modest little volume, the authcv telli Qs 
in his preface, it the fruit of many hours of study daring a period of 
ill-health — ^a sort of "Consolations of a Philosopher.** 

It is a simple exposition of accepted doctrines on the &miliar tobjeets 
of extension, impenetrability, figure, divisibility, indestructibility, pofoi- 
ity, compressibility, dilatibility, mobility, inertia, contractioD, lepoUoD, 
polarity, elasticity, and the constitution of matter. The subject of At^ 
traction he considers under thirty-one subdivisions. His expositioDS of 
the phenomena of adhesion, capillarity and osmose are more full and 
satisfactory than it is usual to find in elementary worio. On many 
points in bis discussions, we might join issue with our Author, as idien 
he states cohesive attraction to be only a modification of gravitation— 
(p. 57) — and when he adduces the phenomena of contraction in a sotp- 
bubble, in illustration of the cause of the meniscus of capillarity (p. (W)- 

It would have added materially to the value of the Treatise, and itB 
interest to the student and general reader, if the author had appended 
to passages marked as quotations a reference to the authority from which 
they are copied. Except a quotation accredited to CavaUo, we do not 
recall a single reference to any authority in the volume. 

A brief statement of the accepted doctrines of physics on the sub- 
ject of " Molecular Forces'^ would have relieved his chapters on attrsc- 
tion and repulsion of several obscure points. 

The work bears marks of haste, or want of careful revision of the press. 
Among many examples of this we may name the sentence under capil- 
lar}^ attraction, commencing "The tube having the form of a syphon," 
(foot of p. 69) which conveys so confused a notion of what the Author 
seeks to express, that after several readings we have been unable to 
comprehend it. Bodies are said to weigh less near the poles than at the 
equator, (p. 56), and numerous typographical blemishes evidence the 
disadvantage of printing a scientific book at a distance from the press. 
These minor faults are easily removed in a new edition — which will be 
very likely to be called for, as the book is one of convenient reference 
for all teachers.' The author will, however, confer a great favor on all 
such readers in a new edition, by quoting his authorities. 

4. The Telegraphic Manual^ a complete history and description of ^ 
Sem/iphoric, Electric and Magnetic Telegraphs of Europe^ Asia, Afriffi^ 
and America, ancient and modem, with 625 illustrations ; by T. P- 
ScH AFFNER, of Keutucky. N. York, 1 859. 8vo, pp. 850. — The title of this 
volume is an index to its contents. Tliat he may leave nothing behin<l 
him for future explorers, the author commences his labors with Adam 
and Eve, in Eden ! Mr. Schaffner has, from his wide and long experience 
in telegraphic construction and management both in the United States 
and in Europe, remarkable qualifications for the work he has und^ 
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. The result of his labors is satis^Eictory. His work, in fullness of 
^ leaves little to desire, and he appears always solicitous to avoid 
harge of partisanship in awarding to rival parties what he judges to 
eir respective shares of merit, in cases of contested claims. As a 
ly production, it is to be regretted that the author did not submit 
lanoscripts to the revision of some judicious literary friend — thus 
ling certain feults of style of too frequent occurrence. But these 
linor faults and can be easily pardoned where there is so much to 

BaWs Drawing System : Thb Human Head, by Louis Bail, 
luate of the Royal Academy of Fine Arts, in Munich). New Ha- 

Author, 1859. 8vo, 64 plates in outline.— rPro£ Bail has here 
a great service to both teachers and pupils in the Arts in the Uni- 
Itates. The success which has followed the Ajithor's use of his own 
m in many of our higher seminaries, as well ^ in public classes, is 
test guarantee of the adaptation of its parts. to the great ends of 
action, and no doubt will secure its general adoption. 
Memoir of John Griscom, LL,D., late Profeeeor of Chemistry and 
Philosophy, <tc, ; by his son, Johk H. Griscom, M.D. New York : 
sr, 1859. 8vo, pp. 427. — Some among the. older readers of this 
oal will recall with pleasure the selections from foreign scientific lit- 
ire, which for many years Prof. Griscom prep^yred for these pages, 
ictive life was well filled with varied duty as an instructor ana phi- 
ux>pi8t. He was either largely or entirely instnmiental in the estab- 
lent of the New York High School ; the Society for the prevention 
auperism ; the House of Refuge ; and other institutions of public 
ity, which amid all the complaints of profligacy in her public ad- 
stration, have shed a peculiar honor on the . active benevolence of 
!)ity of New York. 

s early as 1818, he instituted and sustained for many years, inde- 
lent courses of scientific lectures, in New York city, and in other 
» — illustrating his courses by numerous experiments, and a costly 
iTatos procured at his own expense. This wa^long before the era 
opular lectures, and Dr. Griscom, with the seriter Editor of this 
nal, may claim the honor of inaugurating a systeir^ which has since 
me almost universal in the United States. "^ 

r. Griscom published two volumes of Travels in Euroi^, in 1818-19, 
irkable for the spirit of candor and kindness which u seen on every 
, and interesting to this day, for the characteristic phonal sketches 
ives of the distinguished men of science he met abroad, 
r. Griscom was an eminently good man ; a member of the Society 
'riends; a devout Christain believer, and without bigotry. His mild 
gentle nature delighted in the most catholic liberality, and many of 
rannest friends were members of other Christian sects. We have 
called upon not long ago to commemorate several eminent scientific 
ds and collaborators — Cleaveland, Hare and Rcdfield, now num- 
1 with the dead. We now add the name of Griscom — a. name 
ished long and warmly by intimate social and scientific relations, 
early auxiliaries and friends in science are now few in number,'and 
luties are soon to pass into younger and we hope better hands— r 
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but the pioneers will be remembered as the pilgrims of science, althoo; 
its votaries are now a Legion. This Memoir is a fine example d 
class, and docs credit both to the filial piety and literary ability of 
distinguished Author. b. b. 

Fleubt: Des racea qui se partagent r Europe. 8to, 182 pagea. HadietteAOo 
This author has brought to his study of the races great loaming and a deep knor 
edge of the facts. He considers modem European dyilisation aa apriz^gingfr 
the German race. 

Jamin : Cow de Physiqite de VEcole potytechniqve, T. IL with 8 plates and 1 
figures in the text— Tois volume contains Beat and AeoutticM, The plates are 
graved and the mathematical formuUe are printed with the neatness and aocnn 
which distinguish at present the productions of the press of Bacbelier abort 
others in France. 

G. Lam£ : Lefofit aur let co&rdenn^es, cvrvilignet et Utart divenei app/tca/toM; 
8vo. 1859. Mallet-Bachelier, Paris. — Under this title the distinguisned Profei 
of the Polytechnic School introduces to us a new branch of mathematical ida 
It is geometry considered from a physico-mathematical point of view. 

OarrnART. — 

Professor Wiluam W. Turner, one of our most distinguished p 
lologists, died at Washington, Nov. 29, 1859, in the 50tli year of 
age. Although an excellent linguist, he devoted himself less to the sto 
of words than to that of the structure of languages, their origin i 
connections, upon which subject his views were eminently philosop) 
He was born in London, but was brought in his fifth year to this count 
where he has ever since resided. Ue early developed a taste for 1 
study of oriental languages and was in 1842 appointed instructor 
the Hebrew and cognate tongues in the Union Theological Seminaiy 
New York. The last seven years of his life were spent in Washinfft 
where his attainments and upright, amiable deportment secured to hin 
host of friends. He did a vast amount of worK in the way of translati 
and grammatic compilation, little of which has, however, appeared in '. 
name : — he is chiefly known for his contributions to the " Bibliotheca i 
era" and to the journals of the American Oriental and Ethnological i 
cieties. But his published works give no adequate idea of the extent 
his labors ; his stores of knowledge were always open to his friends a 
most freely imparted, thus contributing to the advancement of eciew 
other than his own. He had, during the past ten years, given much 
tention to the study of the Aborigines of North America and their li 
guages, not only elaborating general principles from the vocabularies c 
lected by travellers, but confirming these and adding new information 
communication with the delegates from various tribes that visited Wij 
ington upon business with the central government In this investigati 
he accunmlated u large amount of materials which will, it may be hop 
be some time given to the world. w.s* 

Dr. George Wilson, First Regius Professor of Technology in theU 
vei-sity of Edinburgh, and Director of the Industrial Museum of that Ci 
died near the end of November last, at the early ago of 41. He was' 
biographtM- cf Rnid and Cavendish, and author of numerous researd 
among wliich are the discovery of fluorine in blood and sea-water. Ot 
of his published works are his " Researches on Color-blindness," an ** 
mentary Treatise on Chemistry," and "The Five Gate-ways of K^^ 
edge." He is a great loss to his native city and the world. 
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Abt. XV. — Review of Darwin's Theory on the Origin of Species 

by means of Natural Sekction.* 

Fully to understand the foregoing Essay of Dr. nooker,f it 
Bhould be read in the light of Mr. Darwin's book. The Essay 
is a trial of the Theory, — an attempt by one inclined in its favor 
to see how the theory will work, when applied to the flora of a 
lar^e and most peculiar province of the world. 

This book is already exciting much attention. Two American 
editions are announced, through which it will become famih'ar 
to many of our readers, before these pages are issued. An 
abstract of the argument, — for " the whole volume is one long 
argument," as the author states, — is unnecessary in such a case; 
and it would be difficult to give by detached extracts. For the 
Volume itself is an abstract, a prodromus of a detailed work 
Upon which the author has been laboring for twenty years, and 
"Which " will take two or three more years to complete." It is 
exceedingly compact; and although useful summaries are ap- 

♦ On the Origin of Species by meani of yaturcU Selection, or the Prenereation 
^ Favored Race* in the Struggle for Life ; by Charlks DAawiy» M.A., Fellow of 
Uie Royal Qcolugical, Linn«ean, etc. Societien, Author of ** Journal of Resi'archei 
dorinsr H. M. S. Beagle's Voyage round the World." London: John Murray. 1859. 
|>p. 502, post 8vo. 

f This article was intended to follow the remaining part of the emny of Dr. 
looker, commenced in our January number ; the continuation of which wt art 
(Obliged to defer, for want of room.^ED8. 
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pended to the several chapters, and a general recapitulation con- 
tains the essence of the whole, yet much of the aroma escapes 
in the treble distillation, or is so concentrated that the flavor is 
lost to the general, or even to the scientific reader. The yolome 
itselfj — the proof-spirit — is just condensed enough for its pur- 

Sose. It will be far more widely read, and perhaps will make 
eeper impression than the elaliorate work might have done, 
witn its full details of the tsLCta upon which the author's sweep- 
ing conclusions have been grounded. At least it is a more read- 
able book : but all the facts that can be mustered in £Ekvor of the 
theorv are still likely to be needed. 

Wno, upon a single perusal, shall pass judgment upon a work 
like this, to which twenty of the best years of the liie of a most 
able naturalist have been devoted? And who among those 
naturalists who hold a position that entitles them to pronounce 
summarily upon the suDJect, can be expected to divest himself 
for the nonce of the influence or received aud favorite systems? 
In fact, the controversy now opened is not likely to be settled 
in an off-hand way, nor it is desirable that it should be. A 
spirited conflict among opinions of every grade must ensue, 
which, — to borrow an illustration from the doctrine of the book 
before us — may be likened to the conflict in nature among races 
in the struggle for life, which Mr. Darwin describes ; through 
which the views most favored by facts will be developed and 
tested by * Natural Selection,' the weaker ones be destroyed in 
the process, and the strongest in the long run alone survive. 

The duty of reviewing this volume in the American Journal 
of Science would naturally devolve upon the principal Editor, 
whose wide observation and profound Knowledge of various de- 
partments of natural history, as well as of geology, particularly 
qualify him for the task. But he has been obliged to lay aside 
his pen, and to seek in distant lands the entire repose firom sci- 
entific) labor so essential to the restoration of his health, — a con- 
summation devoutly to be wished, and confidently to be ex- 
pected. Interested as Mr. Dana would be in this volume, he 
could not be expected to accept its doctrine. Views so idealistic 
as those upon wnich his " Thoughts upon Species"* are ground- 
ed, will not harmonize readily with a doctrine so thoroughly 
naturalistic as that of Mr. Darwin. Though it is just possible 
that one who regards the kinds of elementary matter, such as 
oxygen and hydrogen, and the definite compounds of these 
elementary matters, and their compounds again, in the mineral 
kingdom, as constituting species, in the same sense, fundamen- 
tally, as that of animal and vegetable species, might admit an 
evolution of one species from another in the latter as well as 
the former case. 

* Article in this Jounial, toI. zziv, p. 805. 
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^een the doctrines of this vDlume and those of the othei^ 
Naturalist whose name adorns the title-page of this Jour- 
he widest divergence appears. It is interesting to contrast 
vo, and, indeed, is necessary to our purpose ; for this con* 
brings out most prominentlj, and sets in strongest light 
hade the main features of the theory of the origination of 
M by means of Natural Selection. 

e ordinaij and generally received view assumes the inde- 
3nt^ specinc creation of each kind of plant and animal in a 
tive stock, which reproduces its like from generation to 
ution, and so continues the species.* Taking the idea of 
3S from this perennial succession of essentially similar indi* 
lis, the chain is lo^cally traceable back to a local ori^n in 
;le stock, a single pair; or a single individual, from which 
le individuals composing the species have proceeded by 
al generation. Altnough the similarity of progeny to pa- 
is fundamental in the conception of species, yet the likeness 
no means absolute : all species vary more or less, and some 
remarkably — partly fix)m the influence of altered circum- 
es, and partly (and more really) fix)m unknown constitu- 
I causes which altered conditions &vor rather than originate, 
hese variations are supposed to be mere oscillations from a 
a1 state, and in Nature to be limited if not transitory ; so 
the primordial differences between species and species at 
beginning have not been effaced, nor largely obscured, by 
ling through variation. Consequently, whenever two re- 
l species are found to blend in nature through a series of 
nediate forms, community of origin is inferred, and all the 
J, however diverse, are held to belong to one species, 
over, since bisexuality is the rule in nature (which is prac- 
y carried out, in the long run, far more generally than has 
suspected), and the heritable qualities of two distinct in- 
uals are mingled in the offspring, it is supposed that the 
ral sterility of hybrid progeny, interposes an effectual bar- 
tgainst the blending of the onginal species by crossing, 
om this generally accepted view the well-known theory of 
isiz and the recent one of Darwin diverge in exactly oppo- 
lirections. 

lat of Agassiz differs fundamentally from the ordinary view 
in this, that it discards the idea of a common descent as 
•eal bond of union among the individuals of a species, and 
the idea of a local origin, — supposing, instead, that each 
ies originated simultaneously, generally speaking over the 
le geographical area it now occupies or has occupied, and 

Species tot sunt, quot diversas fonnas ab initio produxit Infinitum Eds ; qme 
', secundum generationis inditas leges, produxere plures, at sibi semper snnfies." 
ifi. Phil. Bot., 99, 167. 
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in perhaps as many individtULls as it numbered at any 8Qb0^ 
quent period. 

Mr. X)arwin, on the other hand, holds the orthodox view of 
the descent of all the indiyidoals of a species not only from a 
local birth-place, bat from a single ancestor or pair; and that 
each species has extended and established itself, throagh natnial 
agencies, wherever it could; so that the actual geograpffaical 
distribution of any species is by no means a primordial arrange- 
ment, but a natural result He goes farther, and this volume is 
a protracted argument intended to prove that the species we 
recognize have not been independently created, as such, but 
have descended, like varieties, from other species. Yarieties^ 
on this view, are incipient or possible species : species are varie- 
ties of a larger growtn and a wider and earlier divergence firom 
the parent stock : the difference is one of degree, not of kind. 

Tne ordinary view — rendering unto Caesar the things that are 
Caesar's — looks to natural agencies for the actual distribution and 
perpetuation of species, to a supernatural for their origin. 

The theory of Agassiz regards the origin of species and their 

5 resent general distribution over the world as equally primes 
ial, equally supernatural ; that of Darwin, as equally deriva- 
tive, equally natural. 

The theory of As^iz, referring as it does the phenomena 
both of origin and distribution directly to the Divine will, — ^thu 
removing the latter with the former out of the domain of induc- 
tive science (in which efficient cause is not the first, but the 
last word), — may be said to be theistic to excess. The con- 
trasted theory is not open to this objection. Studying the fiicts 
and phenomena in reference to proximate causes, and endeavor- 
ing to trace back the series of cause and effect as far as possible, 
Darwin's aim and processes are strictly scientific, and his en- 
deavor, whether successful or futile, must be regarded as a ]egi^ 
imate attempt to extend the domain of natural or physical 
science. For though it well may be that *• organic forms have 
no physical or secondary cause," yet this can be proved only 
indirectly, by the failure of every attempt to refer the phenom- 
ena in question to causal laws. But, however originated, and 
whatever be thought of Mr. Darwin's arduous undertaking in 
this respect, it is certain that plants and animals are suDJect 
from their birth to physical intluences, to which they have to 
accommodate themselves as they can. How literally they are 
" born to trouble," and how incessant and severe the stru^le - 
for life generally is, the present volume graphically descrito. I 
Few will deny that such mfluences must have gravely affect f 
the range ana the association of individuals and species on the 
earth's surface. Mr. Darwin thinks that, acting upon an inhe- 
rent predisposition to vary, they have sufiiced even to modify 
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s species themflelves and produce the present diversity. Mr. 
gOBsiz believes that they have not even affected the geograph- 
il range and the actual association of species, still less their 
rms; but that every adaptation of species to climate and of 
ecies to species is as aboriginal, and therefore as inexplicable, 
are the organic forms themselves. 

Who shall decide between such extreme views so ably main- 
ned on either hand, and say how much of truth there may be 
each? The present reviewer has not the presumption to un- 
rtake such a task. Having no prepossession in favor of natu- 
listic theories, but struck with tne eminent ability of Mr. Dar- 
n's work, and charmed with its fairness, our humbler duty 
11 be performed if, laying aside prejudice as much as we can, 
) shall succeed in giving a fair account of its method and argu- 
mt, offering by the way a few suggestions, such as might oc- 
r to any naturalist of an inquiring mind. An editorial char- 
ter for this article must in justice oe disclaimed. The plural 
onoun is employed not to give editorial weight, but to avoid 
en the appearance of egotism, and also the circumlocution 
lich attends a rigorous adherence to the impersonal style. 
We have contrasted these two extremely divergent theories, 
their broad statements. It must not lie infisrred that they 
ve no points nor ultimate results in common. 
In the first place they practically agree in upsetting, each in 
own way, the generally received definition of species, and in 
eeping away the ground of their objective existence in Na- 
re. The orthodox conception of species is that of lineal de- 
mi: all the descendants of a common parent, and no other, 
QStitute a species; they have a certain identity because of 
5ir descent, by which they are supposed to be recognizable. 
' naturalists had a distinct idea of what they meant by the 
TO species, and a practical rule, which was hardly the less use- 
[ because difi&cult to apply in many cases, and because its ap- 
cation was indirect, — that is, the community of origin had to 
inferred from the likeness ; that degree of similarity, and 
It only, being held to be conspecific which could be shown or 
isonably inferred to be compatible with a common origin. 
id the usual concurrence of the whole body of naturalists 
iving the same data before them) as to what forms are species 
ests the value of the rule, and also indicates some real found- 
on for it in nature. But if species were created in numberless 
lividuals over broad spaces of territory, these individuals are 
(inccted only in idea, and species differ from varieties on the 
B hand and from genera, tribes, &c. on the other only in de- 
56 ; and no obvious natural reason remains for fixing upon 
8 or that degree as specific, at least no natural standard, by 
ich the opinions of different naturalists may be correlated. 
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Species upon this view are enduring, but subjectire and ideal 
Any three or more of the human races, for example, are species 
or not species, according to the bent of the naturalist's mifid. 
Darwin's theory brings us the other way to the same result In 
his view, not only all the individuals of a species are descendants 
of a common parent but of all the related species also. Af^itj, 
relationship, all the terms which naturalists use figuratively to 
express an underived, unexplained resemblance among species^ 
have a literal meaning upon Darwin's system, which they little 
suspected, namely, that of inheritance. Yarieties are the latest 
oflfsnoots of the genealogical tree in "an unlineal" order; spe- 
cies, those of an earlier date, but of no definite distinction; 
genera, more ancient species, and so on. The human raoes^ 
upon this view likewise maj or may not be species according to 
the notions of each naturalist as to what diflferences are specific: 
but, if not species already, those races that last long enough are 
sure to become so. It is only a question of time. 

How well the simile of a genealogical tree illustrates the main 
ideas of Darwin's theory the following extract fix>m the sum- 
mary of the fourth chapter showa 

"It is a truly wonderful fact, — the wonder of which we are apt to 
overlook from familiarity — ^that all animals and all plants throughout all 
time and space should be related to each other in group saborainats to 
gronp, in the manner which wo everywhere behold — ^namely, varieties of 
the same species most closely related together, species of the same genoi 
less closely and unequally related together, forming sections and sub- 
genera, species of distinct genera much less closely related, and genera 
related in different degrees, forming sub-families, families, orders, sub- 
classes, and classes. The several subordinate groups in any class cannot 
be ranked in a single file, but seem rather to be clustered round points, 
and these round other points, and so on in almost endless cycles. On 
the view that each species has been independently created, I can see no 
explanation of this great fact in the classification of all organic beings; 
but, to the best of my judgment, it is explained through inheritance and 
the complex action of natural selection, entailing extinction and diverg- 
ence of character, as we have seen illustrated in the diagram. 

*' The affinities of all the beings of the same class have sometimes been 
represented by a great tree. I believe this simile largely speaks the 
truth. The green and budding twigs may represent existing specieB; 
and those produced during each former year may represent the long sne- 
cession of extinct species. At each period of growth all the growing 
twigs have tried to branch out on all sides, and overtop and kill the siu*- 
rounding twigs and branches, in the same manner as species and groapt 
of species have tried to overmaster other species in the great battle for 
life. The limbs divided into great branches, and these into lesser and 
lesser branches, were themselves once, when the tree was small, budding 
twigs ; and this connexion of the former and present buds by ramifying 
branches may well represent the classification of all extinct and Hring 
species in groups subordinate to groups. Of the many twigs whi^ 



Review of Darwin's Theory on the Origin of Speciee. 159 

irished when the tree was a mere bush, only two or three, now grown 

great branches, yet survive and bear all the other branches ; so with 

1 species which lived during long-past geological periods, very few now 
re living and modified descendants. From the first growth of the 
e, many a limb and branch has decayed and dropped o£f ; and these 
t branches of various sizes may represent those whole orders, families, 
1 genera which have now no living representatives, and which are 
own to us only from having been found in a fossil state. As we here 
1 there see a thin straggling branch springing from a fork low down 
a tree, and which by some chance has been favored and is still alive 
its summit, so we occasionally see an animal like the Omithorhynchus 
Lepidosiren, which in some small d^ree connects by its aflSnities two 
ge branches of life, and which has apparently been saved from fatal 
npetition by having inhabited a protected station. As buds give rise 
growth to fresh buds, and these, if vigorous, branch out and overtop 
all sides many a feebler branch, so by generation I believe it has been 
th the great IVee of Life, which fills with its dead and broken branches 
) crust of the earth, and covers the surfisuse with its ever branching and 
lutiful ramifications.'' 

It may also be noted that there is a significant correspondence 
tween the rival theories as to the main facts employed. Ap- 
pently every capital fiwt in the one view is a capital fact m 
B other. Trtie mfference is in the interpretation. To run the 
rallel ready made to our hands :* 

^ The simultaneous existence of the most diversified types under iden- 
si circumstances, .... the repetition of similar tjrpes under the most 
versified circumstances, .... the unity of plan in otherwise highly di- 
rsified types of animals, .... the correspondence, now generally known 
special homologies, in the details of structure otherwise entirely dis- 
inected, down to the most minute peculiarities, .... the various de- 
MS and different kinds of relationship among animals which [appar- 
tly] can have no genealogical connection, .... the simultaneous exist- 
36 in the earliest geological periods. . . .of representatives of all the 
)at types of the animal kingdom, .... the gradation based upon com- 
cations of structure which may be traced among animals built upon 
) same plan ; the distribution of some types over the most extensive 
ige of surfiace of the globe, while others are limited to particular geo- 
iphical areas, .... the identity of structures of these types, notwith- 
nding their wide geographical distribution, .... the community of 
ncture in certain respects of ^animals otherwise entirely different, but 
ing within the same geographical area, .... the connection by series 
special structures observed in animals widely scattered over the surface 
toe globe, .... the definite relations in which animals stand to the 
Toonding world, .... the relations in which individuals of the same 
xnes stand to one another, .... the limitation of the range of changes 
kich animals undergo during their growth, .... the return to a definite 
rm of animals which multiply in various ways, .... the order of suc- 
tion of the different types of animals and plants characteristic of the 

* Agawris, Essay on Olassificatioo ; Contrib. to Nat Hist., i, p. 182, et seq. 
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different geological epochs, .... the localization of soma types of mi- 
mals upon the same points of the surface of the globe during se?srsl 
successive geological periods; .... the parallelism between the order of 
succession of animals and plants in geological times, and the g^radatiOD 
among their living representatives, • • • • the parallelism between the orte 
of succession of animals in geolc^cal times and the changes their liviog 
representatives undergo during their embrjological growth,*. • • .iJb €omr 
bination in many extinct typei cf characten which in later a^ ajfut 
disconnected in different types, .... the parallelism between the gndi* 
tion among animals and the changes they undergo during their growth, 
.... the relations existing between these different series and the geo- 
graphical distribution of animals, .... the connection of all the known 
Matures of nature into one system,—*** 

In a word, the whole relations of animals, &a to suiroanding 
nature and to each other, are regarded under the one view as 
ultimate facts, or in their ultimate aspect, and interpreted theo- 
logically ; — under the other as complex facts, to be analyzed and 
interpreted scientifically. The one naturalist, perhaps too laigdy 
assuming the scientifically unexplained to be inexplicable, views 
the phenomena only in their supposed relation to the Divine 
mina. The other, naturally expecting many of these phenom- 
ena to be resolvable under investigation, views them in their 
relations to one another, and endeavors to explain them as &r 
as he can (and perhaps farther) through natural causes. 

But does the one really exclude the other? Does the inves- 
tigation of physical causes stand opposed to the theological view 
and the study of the harmonies between mind and Nature? 
More than this, is it not most presumable that an intellectual 
conception realized in nature would be realized through natural 
agencies? Mr. Agassiz answers these questions affirmatively 
when he declares that "the task of science is to investigate whii 
has been done, to enquire if possible how it has been done^ rather 
than to ask what is possible for the Deity, since we am know 
that only by what actually exists f^ and also when he extends the 
argument for the intervention in nature of a creative mind to 
its legitimate application in the inorganic world; which, he re- 
marks, "consiaered in the same light, would not fail also to ex- 
hibit unexpected evidence of thought, in the character of the 
laws regulating the chemical combinations, the action of physi- 

* As to this, Darwin remarks that he can only hope to see the law hereafter 
proved true (p. 449) ; and p. 838 : '* Agassiz insists that ancient animals retemUe 
to a certain extent the embryos of recent animals of the same daises ; or that tlit 
geological succession of extinct forms is in some degree parallel to the embryolqgi* 
cal development of recent forms. I must follow Pictet and Huxley in thiolaiV 
that the truth of this doctrine is very for from proved. Yet I fully expert to see 
it hereafter confirmed, at least in regard to subordinate groups, which have brtncbed 
off from each other within comparatively recent times. For thii doctrine of Agtf- 
fiiz accords well with the theory of natural selection." 
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etc., etc."* Mr. Agassiz, however, pronounces that 
nection between the -facts is only intelleciual f^ — an 
hich the analogy of the inorganic world, just referred 
ot confinn, for there a material connection between 
a justly held to be consistent with an intellectual, — 
L the most analogous cases we can think of in the or- 
Id do not favor ; for there is a material connection be- 
grub, the pupa, and the butterfly, between the tadpole 
rog, or, still better, between those distinct animals 
ceed each other in alternate and very dissimilar gene- 
3o that mere analogy might rather suggest a natural 
I than the contrary ; and the contrary cannot be de- 
1 until the possibilities of nature under the Deity are 

intellectual connection being undoubted, Mr. Agassiz 
efers the whole to " the agency of Intellect as its first 
n doing so, however, he is not supposed to be ofiFering 
c explanation of the phenomena. Evidently he is 
g only the ultimate why^ not the proximate why or 

e latter is just what Mr. Darwin is considering. He 
of a physical connection between allied species: but 
le he docs not deny their intellectual connection, as 
a Supreme Intelligence. Certainly we see no reason 
lould, and many reasons why he should not. Indeed, 
template the actual direction of investigation and spec- 
the physical and natural sciences, we dimly apprehend 
5 synthesis of these divergent theories, and in it the 
r a strong stand against mere naturalism. Even if the 
f the origin of species through natural selection should 
our day, we sliall not despair ; being confident that 
s of an Agassiz will be found equal to the work of 
ag, upon the mental and material foundations com- 
:heory of nature as theistic and as scientific, as that 
has so eloquently expounded. 

3eive the possibility of "the descent of species from 
T insensibly fine gradations" during a long course of 
to demonstrate its compatibility with a strictly theistic 
le universe, is one thing : to substantiate the theory 
low its likelihood is quite another thing. This brings 
sider what Darwin's theory actually is, and how he 
t. 

e existing kinds of animals and plants, or many of 
T be derived from other and earlier kinds, in the lapse 

p. 131. — One or two Bridgcwater Treatises, and most modem works 
i llicolof^y should have rendered the evidences of thought in inorganic 

unexpected." 

RRIBS, VoT„ XXIX, No. 86.— MARCH, 18C0. 
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of time, is bj no means a novel proposition. Not to speak of 
ancient speculations of tlie sort, it is tnc well-known Lamarckian 
theory. The first difficulty which such theories meet with ii 
that, m the present age, with all its own and its inherited pre- 
judgments, tne whole burden of proof is naturally, and indeed 
properly, laid upon the shoulders of the propounders ; and thus 
far the burden has been more than they could bear. From the 
very nature of the case, substantive proof of specific creation is 
not attainable ; but that of derivation or transmutation of qpe- 
cies may be. He who affirms the latter view is bound to do 
one or both of two things. Either, 1, to assign real and ade- 
quate causes, the natural or necessary result of which must be 
to produce the present diversity of species and their actual re- 
lations ; or, 2, to show the general conformity of the whde 
body of facts to such assumption, and also to adduce instances 
explicable by it and inexplicable by the received view, — eo pe^ 
haps winning our assent to the doctrine, through its competencj 
to liarmonize all the facts, even though the cause of the assumed 
variation remain as occult as that of the transformation of tad- 
poles into frogs, or that of Coryne into Sarzia. 

The first line of proof, successfully carried out, would estab- 
lish derivation as a true physical theory ; the second, as a suffi- 
cient hypothesis. 

Lamarck mainly undertook the first line, in a theory whidi 
has been so assailed by ridicule that it rarely receives the credit 
for ability to which in its day it was entitled. But he assigned 
partly unreal, partly insufficient causes ; and the attempt to ac- 
count for a progressive change in species through the direct in- 
fluence of physical agencies, and through the appetencies and 
habits of animals reacting upon their structure, thus causing the 
production and the successive modification of organs, is a con- 
ceded and total failure. The shadowy author of the Vestiges 
of the Natural History of Creation can hardly be said to have 
undertaken cither line, in a scientific way. He would explain the 
whole progressive evolution of nature by virtue of an inherent 
tendency to development, — thus giving us an idea or a word in 
place of a natural cause, a restatement of the proposition instead 
of an cifplanation. Mr. Darwin attempts both lines of proof, 
and in a strictly scientific spirit ; but the stress falls mainly 
upon the first ; for, as he does assign real causes, he is bound to 
prove their adequacy. 

It should be kept in mind that, while all direct proof of in- 
dependent origination is unattainable from the nature of the 
case, the overthrow of particular schemes of derivation has not 
established the opposite proposition. The futility of each hy- 
pothesis thus far proposed to account for derivation maybe 
made apparent, or unanswerable objections may be urged against 
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ad each victory of the kind may render derivation more 
>bab!e, and therefore specific creation more probable, with- 
jttling the question either way. New facts, or new argu- 
3 and a new mode of viewing the question may some day 
^ the whole aspect of the case. It is with the latter that 
)arwin now reopens the discussion. 

.ving conceived the idea that varieties are incipient species, 
led to study variation in the field where it shows itself 
strikingly and affords the greatest facilities to investigation, 
ghtful naturalists have had increasing grounds to suspect 
a re-examination of the question of species in zoology 
t>otany, commencing with those races which man knows 
about, viz. the domesticated and cultivated races, would be 
r somewhat to modify the received idea of the entire fixity 
ecies. This field, rich with various but unsystematized 
I of knowledge accumulated by cultivators and breeders, 
een generally neglected by naturalists, because these races 
lot in a state of nature ; whereas they deserve particular 
don on this very account, as experiments, or the materials 
cperiments, rea^y to our hand. In domestication we vary 
of the natural conditions of a species, and thus learn ex- 
lentally what changes are within the reach of varying con- 
is in nature. We separate and protect a favorite race 
st its foes or its competitors, and thus learn what it might 
ae if nature ever affoi'ded it equal opportunities. Even 
, to subserve human uses, we modify a domesticated race 
5 detriment of its native vigor, or to the extent of practical 
trbsity, although we secure forms which would not be 
lated and could not be perpetuated in free nature, yet wo 
L wider and juster views of the possible degree of variation, 
perceive that some species are more variable than others, 
lat no species subjected to the experiment persistently re- 
to vary ; and that when it has once begun to vary, its va- 
j are not the less but the more subject to variation. "No 
s on record of a variable being ceasing to be variable un- 
iltivation." It is fair to conclude, from the observation of 
} and animals in a wild as well as domesticated state, that 
jndency to vary is general, and even universal. Mr. Dar- 
lOes " not believe that variability is an inherent and neces- 
»ntingency, under all circumstances, with all organic be- 
as some authors have thought." No one supposes varia- 
ould occur under all circumstances; but the facts on the 
J imply an universal tendency, ready to be manifested under 
ible circumstances. In reply to the assumption that man 
losen for domestication animals and plants having an ex- 
Unary inherent tendency to vary, and likewise to withstand 
iG climates, it is asked : 
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'^ liow could a savage possibly know, when be first tamed an aDimal, 
ivbetber it would vary in succeeding generations, and wbether it woold 
endure otber climates ? Has tbe little variability of tbe ass or guinea- 
fowl, or tbe small power of endurance of warmtb by the rein-deer, or of 
cold by tbe common camel, prevented tbeir domestication ? I cannot 
doubt tbat if otber animals and plants, equal in number to oar domesti- 
cated productions, and belonging to equally diverse classes and countries, 
were taken from a state of nature, and could be made to breed for an 
equal number of generations under domestication, they would vary on 
an average as largely as the parent 8|>ecies of our existing domesticated 
productions have varied." 

As to amount of variation, there is the common remark of 
naturalists that the varieties of domesticated plants or animals 
often diflcT more widely than do the individuals of distinct spe- 
cies in a wild state : and even in nature the individuals of some 
species arc known to vary to a degree sensibly wider than that 
which separates related species. In his instructive section on 
the breeds of the domestic pigeon, our author remarks that: — "at 
least a score of pigeons might be chosen, which if shown to an 
ornithologist, and he were told that they were wild birds, would 
certainly be ranked by liini as well defined species. Moreover, 
I do not believe that any ornithologist wouldt place the English 
carrier, the short-faced tumbler, the runt, the barb, pouter, and 
fantail in the same genus ; more especially as in each of these 
breeds several truly inherited sub-breeds, or species as he might 
have called them, could be shown him." That this is not a case 
like that of dogs, in which probably the blood of more than one 
species is mingled, Mr. Darwin proceeds to show, adducing co- 
gent reasons for the common oj)inion that all have descended 
from the wild rock-pigeon. Then follow some suggestive re- 
marks: — 

" I have discussed the probable origin of domestic pigeons at some, 
yet quite insufiicient, length ; because when I first kept pigeons and 
watched the several kinds, knowing well how true they bred, I felt fully 
as much difficulty in believing that they could ever have descended from 
a common parent, Jis any naturalist could in coming to a similar conclu- 
sion in regard to many species of finches, or other large groups of birds, 
in nature. One circumstance has struck me much ; namely, that all the 
breeders of the various domestic animals and the cultivators of plants, 
with whom I have ever conversed, or whose treatises I have read, are 
firmly convinced that the several breeds to which each has attended, are 
descended from so many aboriginally distinct species. Ask, as I have 
asked, a celebrated raiser of Hereford cattle, whether his cattle might 
not have descended from long hornvS, and he will laugh you to scorn. I 
have never met a pigeon, or poultry, or duck, or rabbit fancier, who was 
not fully convinced that each main breed was descended from a distinct 
species. Van Mons, in his treatise on poars and a]>ples, shows how ut- 
terly he disbelieves that the several sort^, for instance a Ribston-pippin 
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Codlin-apple, could ever have proceeded from the seeds of the same 
«. loDumerable other examples could be giveu. The explanation, I 
ink, is simple : from long-continued study they are strongly impressed 
til the differences between the several races ; and though they well 
ow that each race varies slightly, for they win their prizes by selecting 
ch slight differences, yet they ignore all general arguments, and refuse 
sum up in their minds slight differences accumulated during many 
ccessive generations. May not those naturalists who, knowing far le^ 
the laws of inheritance than does the breeder, and knowing no more 
sn he does of the intermediate links in the long lines of descent, yet 
mit that many of our domestic races have descended from the same 
rents — may they not learn a lesson of caution, when they deride the 
2a of species in a state of nature being lineal descendants of other 
aciesT 

The actual causes of variation are unknown. Mr. Darwin 
irors the opinion of the late Mr. Knight, the great philosopher 
horticulture, that variability under domestication is somenow 
nnected with excess of food. He also regards the unknown 
use as acting chiefly upon the reproductive system of the pa- 
nts, which system, judging fh)m the effect of confinement or 
Itivation upon its functions, he concludes to be more suscepti- 
s tlian any other to the action of changed conditions of life. 
16 tendency to vary certainly appeanTto be much stronger un- 
ir domestication than in free nature. But we are not sure that 
e greater variableness of cultivated races is not mainly owing 
the far greater opportunities for manifestation and accumula- 
»n — a view seemingly all the more favorable to Mr. Darwin's 
eory. The actual amount of certain changes, such as size 
abundance of fruit, size of udder, stands of course in obvious 
[ation to supply of food. 

Really, we no more know the reason why the progeny occa- 
mally deviates from the parent than we do why it usually re- 
mbles it. Though the laws and conditions governing varia- 
m are known to a certain extent, while those governing inher- 
mce are apparently inscrutable. "Perhaps," Darwin remarks, 
;he correct way of viewing the whole subject would be, to look 
the inheritance of every character whatever as the rule, and 
►n-inheritance as the anomaly." This, from general and obvi- 
3 considerations, we have long been accustomed to do. Now, 
exceptional instances are expected to be capable of explana- 
m, while ultimate laws are not, it is quite possible that varia- 
m may be accounted for, while the great primary law of inher- 
mce remains a mysterious fact. 

The common proposition is, that species reproduce Oieir Wee; 
is is a sort of general inference, only a degree closer to fact 
in the statement that genera reproduce their like. The true 
^position, the fact incapable of lurther analysis is, that individ- 
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uala reproduce their like^ — ^that characteristics are inheritable. So 
varieties, or deviations once originated, are perpetuable, like 8p^ 
cies. Not so likely to be perpetuated, at the outset ; for the new 
form tends to resemble a grand-parent and a long line of similar 
ancestors, as well as to resemble its immmediate progeniton. 
Two forces which coincide in the ordinary case, where the off- 
spring resembles its parent, act in different directions when it 
does not, and it is uncertain which will prevail. If the remoter, 
but very potent ancestral influence predominates, the variation 
disappears with the life of the indiviaual. If that of the imme* 
diate parent — feebler no doubt, but closer — ^the variety survives 
in the ofispring; whose progeny now has a redoubled tendency 
to produce its own like ; whose progeny again is almost sure 
to produce its like, since it is much the same whether it takes 
afler its mother or its grandmother. 

In this way races arise, which under favorable conditions may 
be as hereditary as species. In following these indications, watch- 
ing opportunities, and breeding oxi\j from those individuals 
which vary most in a desirable direction, man leads the coutss 
of variation as he leads a streamlet, — apparently at will, but 
never against the force of gravitation, — to a long distance from 
its source, and makes it more subservient to his use or fancy. 
He unconsciously strengthens those variations which he prizes 
when he plants the seed of a favorite fruity preserves a fiivorita 
domestic animal, drowns the uglier kittens of a litter, and allows 
only the handsomest or the best mousers to propagate. Still 
more, by methodical selection, in recent times almost marvellous 
results have been produced in new breeds of cattle, sheep, and 
poultry, and new varieties of fruit of greater and greater size or 
excellence. 

It is said that all domestic varieties if left to run wild, would 
revert to their aboriginal stocks. Probably they would where- 
ever various races of one species were left to commingle. A\ 
least the abnormal or exaggerated characteristics induced by high 
feeding, or high cultivation, and prolonged close breeding would 
promptly disappear, and the surviving stock would soon blend 
into a homogeneous result (in a way presently explained), which 
would naturally be taken for the original form ; but we could 
seldom know if it were so. It is by no means certain that the 
result would be the same if the races ran wild each in a separate 
region. Dr. Ilooker doubts if there is a true reversion in the 
case of plants. Mr. Darwin's o])servations rather favor it in the 
animal kingdom. With mingled races reversion seems well made 
out in the case of pigeons. The common opinion upon this 
subject therefore probably has some foundation. But even if 
we regard varieties as oscillations around a primitive centre or 
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pe, still it appears from the readiness with which such varie- 
s originate, that a certain amount of disturbance would carry 
em beyond the influence of the primordial attraction, where 
ey may become new centres of variation. 
Some suppose that races cannot be perpetuated indefinitely 
en by keeping up the conditions under which they were fixed : 
t the high antiquity of several, and the actual fixity of many 
them, negative this assumption. '^ To assert that we could 
t breed our cart and race horses, long and short-homed cattle, 
d poultry of various breeds, for almost an infinite number of 
aerations would be opposed to all experience." 
Why varieties develope so readily and deviate so widely un- 
r domestication, while they are apparentlv so rare or so tran- 
nt in free nature, may easily be shown. In nature, even with 
rmaphrodite plants, tnere is a vast amount of cross fertilization 
long various mdiviiduals of the same species. The inevitable 
suit of this (as was long ago explained in this Journal*) is to 
press variation, to keep the mass of a species comparatively 
mogeneous over any area in which it abounds in individuals. 
uting from a suggestion of the late Mr. Knight, now so famil- 
•, that close interbreeding diminishes vigor and fertility f ; and 
rceiving that bisexuality is ever aimed at in nature, — being at- 
Ined physiologically in numerous cases where it is not structur- 
ly, — Mr. Darwin has worked out the subject in detail, and shown 
►w general is the concurrence, either habitual or occasional, of 
'O hermaphrodite individuals in the reproduction of their kind ; 
id has drawn the philosophical inference that probably no or- 
tnic being self-fertilizes indefinitely ; but that a cross with an- 
her individual is occasionally — perhaps at very long inter- 
da — indispensable. We refer the reader to the section on the 
tercrossing of individuals (p. 96-101), and also to an article 
the Gardeners' Chronicle a year ana a half ago, for the de- 
lls of a very interesting contribution to science, irrespective of 
icory. 

In domestication, this intercrossing may be prevented ; and 
I this prevention lies the art of producing varieties. But "the 
1 itself is Nature," since the whole art consists in allowing the 
lost universal of all natural tendencies in organic things (inher- 
ance) to operate uncontrolled by other and obviously inciden- 
.1 tendencies. No new power, no artificial force is brought 
ito play either by separatmg the stock of a desirable variety so 
I to prevent mixture, or by selecting for breeders those indi- 

♦ VolxTii, [2], 1854. p. 13. 

f We suspect that this is Dot an ultimate fact, but a natural consequence of in- 

iritance, — the inheritance of disease or of tendency to disease, which close inter- 

"eedlDg perpetuates and accumulates, but wide breediof^ may neutralixe or elim- 

ate. 
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victuals whicli most largely partake of the peculiarities for which 
the breed is valued.* 

We see everywhere around us the remarkable results which 
Nature may be said to have brought about under artificial se- 
lection ana separation. Could she accomplish similar results 
when left to herself? Variations might begin, we know they 
do begin, in a wild state. But would any of them be preserved 
and carried to an equal degree of deviation ? Is there anything 
in nature which in the lon^ run may answer to artificial selec- 
tion? Mr. Darwin thinks that there is ; and Natural Selection is 
the key-note of his discourse. 

As a preliminary, he has a short chapter to show that there is 
variation in nature, and therefore something for natural selection 
to act upon. He readily shows that such mere variations as 
may be directly referred to physical conditions (like the depau- 
peration of plants in a sterile soil, or their dwarfing as they ap- 
proach an alpine summit, the thicker fur of an animal fix)m or 
northward, &c.), and also those individual differences which we 
everywhere recognize but do not pretend to account for, are not 
separable by any assignable line from more strongly marked 
varieties ; likewise that there is no clear demarcation between 
the latter and subspecies, or varieties of the highest grade (dis- 
tinguished from species not by any known inconstancy, but by 
the supposed lower importance of their characteristics) ; nor be- 
tween tiiese and recognized species. " These differences bknd 
into each other in an insensible series, and the series impresses 
the mind with an idea of an actual passage." 

This gradation from species downward is well made out To 
carry it one step farther upwards, our author presents in a strong 
light the differences which prevail among naturalists as to what 
forms should be admitted to the rank of species. Some genera 
(and these in some countries) give rise to far more discrepancy 
than others ; and it is concluded that the large or dominant 
genera are usually the most variable. In a flora so small as the 
Sritish, 182 plants generally reckoned as varieties, have been 
ranked by some botanists as species. Selecting the British gen- 
era which include the most polymorphous forms, it appears that 
Babington's Flora gives them 251 species, Bentham's only 112, 
a difference of 139 doubtful forms. These are nearly the ex- 
treme views; but they are the views of two most capable and 
most experienced judges, in respect to one of the best known 
floras of the world. Tlie fact is suggestive, that the best known 
countries furnish the greatest number of such doubtful cases. 

* The rules and processes of breeders of animals, and their results, are so tk* 
miliar that tliej need not be particularized. Iicss is popularly known about the 
production of vciretAble races. We refer our readers back to this Journal, xxvii, pp. 
440-442 (May, 185V) for an abstract of the papers of M. Vilmorin upon this satgect 
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istratioDs of this kind may be multiplied to a great extent, 
ey make it plain that, whether species in nature are aborigi- 

and definite or not, our practical conclusions about them, as 
bodied in systematic works, are not facts h\xt judgments, and 
zely fallible judgments. 

iow much of the actual coincidence of authorities is owing 
imperfect or restricted observation, and to one naturalist'^ 
>ptiug the conclusions of another without independent obser- 
.lon, this is not the place to consider. It is our impression 
t species of animals are more definitely marked than those of 
Qts; this may arise from our somewhat extended acquaint- 
\e with the latter, and our ignorance of the former. But we 

constrained by our experience to admit the strong likelihood, 
botany, that varieties on the one hand and what are called 
sely related species on the other do not differ except in de- 
e. Whenever the wider difference separating the latter can 
spanned by intermediate forms, as it sometimes is, no botan- 
long resists the inevitable conclusion. Whenever, therefore, 
3 wider difference can be shown to be compatible with com- 
nity of origin, and explained through natural selection or in 
r other way, we are ready to adopt the probable conclusion ; 
I we see beforehand how strikingly the actual geographical 
octation of related species favors tlie broader view. Whether 
should continue to regard the forms in question as distinct 
icies, depends upon what meaning we shall finally attach to 
it term ; and that depends upon how far the doctrine of de- 
atiou can be carried back ana how well it can be supported. 
[a applying his principle of natural selection to the work in 
id, Mr. Darwin assumes, as we have seen : 1, some variability 
animals and plants in nature; 2, the absence of any definite 
tinction between slight variations, and varieties of the highest 
de ; 3, the fact that naturalists do not practically agree, and 

not increasingly tend to agree, as to what forms are species 
i what are strong varieties, thus rendering it probable that 
ire may be no essential and original difference, or no possi* 
ity of ascertaining it, at least in many cases; also, 4, that the 
ist flourishing and dominant species of the larger genera on 
average vary most (a proposition which can be substantiated 
ly by extensive comparisons, the details of which are not 
'en) ; — and, 5, that in large genera the species are apt to be 
sely but unequally allied together, forming little clusters 
ma certain species, — just such clusters as would be formed if 

suppose their members once to have been satellites or varie- 
3 of a central or parent species, but to have attained at length 
irider divergence and a specific character. The fact of such 
ociation is undeniable ; and the use which Mr. Darwin makes 
it seems fair and natural. 
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22 



i 



170 Review of Darwin's Theory on the Origin of Species. 

The fAst of Mr. Darwin's work is to show that sucli yaiieties 
are gradually diverged into species and genera through natural 
selection ; that natural selection is the inevitable result of the 
struggle for existence which all living things are engaged in; aod 
that this struggle is an unavoidable consequence of several nat* 
nral causes, but mainly of the high rate at which all organic 
beings tend to increase. 

Curiously enough, Mr. Darwin's theory is grounded npon the 
doctrine of Malthus and the doctrine of Hobbes. The elder 
DeCandolle had conceived the idea of the struggle for existence, 
and in a passage which would have delighted the cynical philos- 
opher of Malmesbury, had declared that all nature is at war, one 
organism with another or with external nature ; and Lyell and 
Herbert had made considerable use of it But Hobbes in bis 
theory of society and Darwin in his theory of natural history, 
alone have built their systems upon it. However moralists and 
political economists may regard these doctrines in their origins! 
application to human society and the relation of population to 
subsistence, their thorough applicability to the great society of 
the organic world in general is now undeniable. And to Mr. 
Darwin belongs the credit of making this extended application, 
and of working out the immensely diversified results with rare 
sagacity and untiring patience. He has brought to view real 
causes which have faien largely operative in the establishment 
of the actual association and geographical distribution of plants 
and animals. In this he must be allowed to have made a very 
important contribution to an interesting department of science, 
even if his theory fails in the endeavor to explain the origin or 
diversity of species. 

*^ Nothing is easier,** says our author, " than to admit in words the 
truth of the universal struggle for life, or more difficult — at least I hare 
found it so — than constantly to bear this conclusion in mind. Yet unless 
it be thoroughly engrained in the mind, I am convinced that the whole 
economy of nature, with every fact on distribution, rarity, abundance, 
extinction, and variation, will be dimly seen or quite misunderstood. 
We behold the face of nature bright with gladness, we often see sQpe^ 
abundance of food ; we do not see, or we forget, that the birds which are 
idly singing round us mostly live on insects or seeds, and are thus con- 
stantly destroying life ; or we forget how largely these songster^ or their 
eggs, or their nestlings, are destroyed bv birds and beasts of prey; we 
do not always bear in mind, that though food may be now auperaban- 
dant, it is not so at all seasons of each recurring year.*^ — p. 62. 

'^ There is no exception to the rule that every organic being natorallj 
increases at so high a rate, that if not destroyed, the earth would sood 
be covered by the progeny of a single pair. Even slow-breeding msa 
has doubled in twenty-five years, and at this rate, in a few thousand 
years, there would literally not be standing room for his progeny. Lin- 
naeus has calculated that if an annual plant produced only two setdsr— 
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lid there is no plant so unproductive as tliis — and their seedlings next 
eMT produced two, and so on, then in twenty years there would be a 
lillion plants. The elephant is reckoned to be the slowest breeder of all 
nown animalsi and I have taken some pains to estimate its probable 
linimom rate of natural increase : it will be under the mark to assume 
bat it breeds when thirty years old, and goes on breeding till ninety 
ears old, bringing forth tkree pairs of young in this interr^ ; if this he 
0, at the end of the fifth century there would be alive fifteen million 
lq>h«nt8, descended firom the first pair. 

^Bat we have better evidence on this subject than mere theoretical 
alcolations, namely, the numerous recorded cases of the astonishingly 
apid increase of various animals in a state of nature, when circumstances 
lave been favorable to them during two or three following seasons, 
kill more striking is the evidence from our domestic animals of many 
dnds which have run wild in several parts of the world ; if the state^ 
nents of the rate of increase of slow-breeding cattle and horses in South 
America, and latterly in Australia, had not been well authenticated, they 
rould have been quite incredible. So it is with plants : cases could be 
^veo of introduced plants which have become common throughont whole 
dands in a period of less than ten years. Several of the plants now 
Dost nnoierous over the wide plains of La Plata, clothing square leagues 
if surface almost to the exclusion of all other plants, have been intro- 
luced from Europe ; and there are plants which now range in India, as 
'. hear from Dr. Falconer, from Cape Comorin to the Himalaya, which 
lare been imported from America since its discovery. In such cases, 
uid endless instances could be given, no one supposes that the fertility 
)f these animals or plants has been suddenly and temporarily increased 
n any sensible degree. The obvious explanation is that the conditions 
)f life have been very favorable, and that there has consequently been 
ess deetntction of the old and young, and that nearly all the young have 
teen enabled to breed. In such cases the geometrical ratio of increase, 
he result of which never fails to be surprising, simply explains the ex- 
raordinarily rapid increase and wide diffusion of naturalized productions 
A their new homes.'* — pp. 64, 65. 

** All plants and animals are tending to increase at a geometrical ratio; 
n would most rapidly stock any station in which they could anyhow 
zist ; the increase must be checked by destruction at some period of life.** 
-p. 65. 

The difference between the most and the least prolific species 
s of DO account. 

** The condor lays a couple of eggs, and the ostrich a score ; and yet 
a the same country the condor may be the more nnmerous of the two. 
lia Fulmar petrel lays but one egg, yet it is believed to be the most nu- 
oerous bird m the world.'' — p. 68. 

** The amount of food gives the extreme Cmt to which each species 
an increase ; but very frequently it is not the obtaining of food, but the 
sfTing as prey to other animals, which determines the average numbers 
if a species." — p. 68. 

** Climate plays an important part in determining the average numbers 
f a species, and periodical seasons of extreme cold or drought, I believe 
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to be the most effective of nil checks. I estimated that the winter of 
1854-55 destroyed four-fiAhs of the birds in ror own grounds; and 
this is a treniendons destruction, when we remerober that ten per cent 
is an extraordinarily severe mortality from epidemics with man. The 
action of climate seems at first sight to be quite independent of the 
struggle for existence ; but in so far as climate chiefly acta in reducing 
food, it brings on the most severe struggle between the individnal^ 
whether of. the same or of distinct species, which subsist on the same 
kind of food. Even when climate, for instance extreme cold, acts di- 
rectly, it will be the least vigorous, or those which have ffot least food 
through the advancing winter, which will suffer most. When we trsTel 
from south to north, or from a damp region to a dry, we invariably tee 
some species gradually getting rarer and rarer, and finally disappearing; 
and the chanffo of climate being conspicuous, we are tempted to attribute 
the whole cfiect to its direct action. But this is a very false view: we 
f »rgct that each species, even where it most abounds, is constantly suffer- 
ing enormous destruction at some period of its life, from enemies or from 
competitors for the same place and food ; and if these enemies or com- 
petitors be in the least degree favored by any slight change of climate, 
they will increase in numbers, and, as eaich area is already stoeked with 
inhabitants, the other species will decrease. When we travel southward 
and see a species decreasing in numbers, we may feel sure that tlie cause 
lies quite as much in other species being ^vored, as in thia one being 
hurt. So it is when we travel northward, but in a somewhal lesser de- 
gree, for the number of species of all kinds, and therefore of competitors, 
decreases northwards; hence in going northward, or in ascending a 
mountain, we far oftener meet with stunted forms, due to the direetiy in- 
jurious action of climate, than we do in proceeding southwards or in 
descending u mountain. When we reach the Arctic regions, or snow- 
cnp]>ed summits, or absolute deserts, the struggle for life is alnsosi exdo- 
sivciy with the elements. 

**That climate acts in main part indirectly by favoring oUier species, 
wo may clearly see in the prodigious number of plants in our gardens 
which can perfectly well endure our climate, but which never beeoroe 
naturalized, for they cannot compete with our native plants, nor nsasi 
destruction by our native animals." — pp. 08, 09. 

After an instructive instance in which " cattle absolutely de- 
termine the existence of the Scotch Fir," we are referred to 
cases in which insects determine the existence of cattle. 

** Perhaps Paraguay offers the most curious instance of this ; for here 
neither cattle nor horses nor dogs have ever run wild, though they swsrm 
southward and northward in a feral state ; and Azara and Kengger hnvt 
shown that this is caused by tlie greater number in Paraguay of a cw- 
tain fly. which lays its eggs in the navels of these animals when first 
bom. The increase of these files, numerous as they are, must be habit- 
ually checked by some means, probably by birds. Hence, if certain in- 
sectivorous birds (whoso numbers are probably regulated by hawks or 
beasts of prey) were to increase in Paraguay, the flies would decrease- 
then cattle and horses would become feral, and thia woidd certainlf 



Review of Darwin's Theory on the Origin of Specie^ V)Z 

fttly alter (as indeed I have obdenred in parts of South America) the 
station: this again would largely affect the insects; and this, as we 
; have seen in Staffordshire, the insectivorous birds, and so onwards in 
r-increasing circles of complexity. We began this series by insectiv- 
U8 birds, and we had ended with them. Not that in nature the rota* 
18 can ever be as simple as tliis. Battle within battle muH ever be 
orring with varying success; and yet in the long run the forces are 
nicely balanced, that the face of nature remains uniform for long pe- 
ls of time, though assuredly the merest trifle would often give the 
X>ry to one organic being over another. Nevertheless so profound is 

ignorance, and so high our presumption, that we marvel when we 
T of the extinction of an organic being ; and as we do not see the 
ise, we invoke cataclysms to desolate the world, or invent laws on the 
ation of the forms of life T — pp. 72, 73. 

' When we look at the plants and bushes clothing an entangled bank, 
are tempted to attribute their proportional numbers and kinds to what 
call chance. But how false a view is this ! Every one has heard 
t when an American forest is cut down,. a very different vegetation 
ings up ; but it has been observed that the trees now growing on the 
lent Indian mounds, in the Southern United States, display the same 
ntiful diversity and proportion of kinds as in the surrounding virgin 
ists. What a struggle between the several kinds of trees must here 
'e gone on during long centuries, each annually scattering its seeds by 

thousand; what war between insect and insect — between insects, 
lis, and otiier animals with birds and beasts of prey — all striving to 
rease, and all feeding on each other or on Uie trees or their seeds and 
dlings, or on the other plants which first clothed the ground and thus 
icked the growth of the trees I Throw up a handful of feathers, and 
must fall to the ground according to definite laws ; but how simple is 
I problem compared to the action and reaction of the innumerable 
nts and animals which have determined, in the course of centuries, 

proportional numbera and kinds of trees now growing on the old In- 
n ruins !" — pp. 74, 75. 

For reasons obvious upon reflection the competition is often, 
lot generally, most severe between nearly related species when 
ly are in contact, so that one drives tlie other before it, iis the 
.noverian the old English rat, the small Asiatic cockroach in 
ssia, its greater congener, &c. : and this, when duly consid- 
d, explains many curious results; — such, for instance, as the 
isiderable number of different genera of plants and animals 
iclx are generally found to inhabit any limited area. 

^The truth of the principle, that the greatest amount of life can bo 
ported by great diversification of structure, is seen under many natu- 
circumstances. In an extremely small area, especially if freely open 
mmigmtion, and where the contest between individual and individual 
bt be severe, we always find great diversity in its inhabitants. For 
ance, I found that a piece of turf, three feet by four in size, which had 
n exposed for many years to exactly the same conditions, supported 
nty species of plants, and these belonged to eighteen genera and to 
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eight orders, which showed how much these plants differed from etch 
ot£er. So it is with the plants and insects on small and uniform isleti; 
and so in small ponds of fresh water. Farmers find that they can raise moit 
food by a rotation of plants belonging to the most different orders; ns- 
tiire follows what may be called a simultaneous rotation. Most of the 
animals and plants which live close round any small piece ci groand, 
could live on it (supposing it not to be in any way peculiar in its naton), 
and may be said to be striving to the utmost to live there ; bat, it is seen, 
that where they come into the closest competition with each other, the 
advantages of diversification of structure, with the accompanying diffe^ 
ences of habit and constitution, determine that the inhabitants, which 
thus jostle each other most closely, shall as a general rule, belong to 
what we call different genera and orders.** — p. 114. 

The abundance of some forms, the rarity and final extinction 
of many others, and the consequent divergenoe of cbaraeter or 
increase of difference among tne surviving representatives are 
other consequences. As favored forms increase, the less fiivored 
must diminish in number, for there is not room for all ; and the 
slightest advantage, at first probably inappreciable to hnroan 
observation, must decide which shall prevail and which must 
perish, or be driven to another and for it more favorable locality. 

AVe cannot do justice to the interesting chapter upon natural 
selection by separated extracts. The following must serve to 
show bow the principle is supposed to work. 

** If during the long course of ages and under varyine coDditioDS of 
life, organic beings vary at all in the several parts of their organization, 
and I Uiink this cannot be disputed ; if there be, owing to the high geo- 
metrical powers of increase of each species, at some age, season, or jesr, 
a severe struggle for life, and this certainly cannot be disputed ; then, 
considerins^ the infinite complexity of the relations of all organic beings 
to each other and to their conditions of existence, causing an infinite di- 
yersity in structure, constitution, and habits, to be advantageous to them, 
I think it would be a most extraordinary fact if no variation ever had 
occurred useful to each being^s own welfare, in the same way as so rosny 
variations have occurred useful to man. But if variations useful to anj 
organic being do occur, assuredly individuals thus characterized will have 
the best chance of being preserved in the struggle for life ; and from the 
strong principle of inheritance they vdW tend to produce offspring simi- 
larly characterized. This principle of preservation, I have called, for the 
sake of brevity, Natural Selection." — pp. 126, 127. 

** In order to make it clear how, as I believe, natural selection acts, I 
must beg permission to give one or two imaginary illustrations. Let us 
take the case of a wolf, which preys on various animals, securing some 
by craft, some by strength, and some by fleetness ; and let us suppose 
that the fleetest prey, a deer for instance, had from any change in the 
country increased in numbers, or that other prey had decreased in num- 
bers, during that season of the year when the wolf is hardest pressed for 
food. I can under such circumstances see no reason to doubt that the 
swiftest and slimmest wolves would have the best chance of surviving, 
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1 so be preserved or selected, — provided always that thej retained 
mgth to master their prey at this or at some other period of the year, 
en they might be compelled to prey on other animals. I can see no 
re reason to doubt this, than that man can improve the fleetness of his 
•y hounds by careful and methodical selection, or by that unconscious 
Motion which results from each man trying to keep the best dogs with- 
; any thought of modifying the breed. 

^ Even without any change in the proportional numbers of the ani- 
ls on which our wolf preyed, a cub might be born with an innate ten- 
icy to pursue certain kinds of prey. Nor can this be thought very 
>robable ; for we often observe great differences in the natural tenden- 
I of our domestic animals ; one cat, for instance, taking to catch rats, 
>ther mice; one cat, according to Mr. StJohn, bringing home winged 
ne, another hares or rabbits, and another hunting on marshy ground 
I almost nightly catching woodcocks or snipes. The tendency to 
ch rats rather than mice is known to be inherited. Now, if any 
:ht innate change of habit or of structure benefited an individual 
If, it would have the best chance of surviving and of leaving offspring, 
ne of its young would probably inherit the same habits or structure, 

I by the repetition of this process, a new variety might be formed 
ich would either supplant or coexist with the parent-form of wolf. 

again, the wolves inhabiting a mountainous district, and tliose fre- 
inting the lowlands, would naturally be forced to hunt different prev ; 
t from the continued preservation of the individuals best fitted for the 
» sites, two varieties might slowly be formed. These varieties would 
H and blend where they met ; but to this subject of intercrossing we 

II soon have to return. I may add, that, according to Mr. Pierce, 
re are two varieties of the wolf inhabiting the Catskill Mountains in 

United States, one with a light greyhound-like form, which pursues 
r, and the other more bulky, with shorter legs, which more frequently 
icks the shepherd*8 flocks." — pp. 90, 91. 

We eke out the illustration here with a counterpart instance, 
^, the remark of Dr. Bachman that " The deer that reside 
•manently in the swamps of Carolina are taller and longer- 
ged than those in the higher grounds."* 
fhe limits allotted to this article are nearly reached, yet only 
ir of the fourteen chapters of the volume have been toucbea. 
ese, however, contain the fundamental principles of the theory 
i most of those applications of it which are capable of some- 
ng like verification, relating as they do to phenomena now oc- 
•nng. Some of our extracts also show how these principles 
I thought to have operated through the long lapse of the ages. 
e chapters from the sixth to the ninth inclusive are designed 
obviate difficulties and objections, " some of them so grave 
t to this day," the author frankly says, he " can never reflect 
them without being staggered." We do not wonder at it. 
«r drawing, what comfort he can from " the imperfection of 

* Qoadrupeds of America, ii, p. 289. 
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the geological record" (chap. 9), -which we suspect is scarcely 
cxnggeratcd, the author considers the geological succession of 
organic beings (chap. 10), to see whether thej better accord with 
the common view of the immutability of species, or with that 
of their slow and gradual modiGcation. Geologists must settle 
that question. Then follow two most interesting and able chap- 
ters on the geographical distribution of plants and animals, the 
summary of which we should be glad to cite; then a fitting 
chapter "upon c1as.sification, morphology, embryology, &c., as 
viewed in the liglit of this theory, closes the argument; the 
fourteenth chapter being a recapitulation. 

The interest for the general reader heightens as the author ad- 
vances on his perilous way and grapples manfully with the most 
formidable difiiciilties. 

To account, upon these principles, for the gradual elimination 
and segregation of nearly allied forms, — such as varieties, sub- 
species, and closely related or representative species, — also in a 
general way for their geographical association and present range, 
is comparatively easy, is apparently within the bounds of possi- 
bility, and even of probability. Could we stop here we suould 
be fairly contented. But, to complete the system, to carry out 
the principles to their ultimate conclusion, and to explain by 
tliem many facts in geographical distribution which would still 
remain anomalous, Mr. Darwin is equally bound to account for 
the formation of genera, families, orders, and even classes, by 
natural selection. He does ** not doubt that the theory of de- 
scent with modification embraces all the members of the same 
class," and he concedes that analogy would press the conclusion 
still farther ; while he admits that " the more distinct the forms 
are, the more the arguments fall away in force." To command 
assent wc naturally require decreasing probability to be over- 
balanced by an increased weight of evidence. An opponent 
might plausibly, and perhaps quite fairly, urge that the links in 
the chain of argument are weakest just where the greatest stress 
falls upon them. 

To which Mr. Darwin's answer is, that the best parts of the 
testimon}' hrfve been lost, lie is confident that intermediate 
forms must have existed ; that in the olden times when the gen- 
era, the families and the orders diverged from their parent stocks, 
gradations existed as fine as those which now connect closely 
related species with varieties. But they have passed and left 
no sign. The geological record, even if all displayed to view, 
is a book from which not only many pages, but even whole al- 
ternate chapters have been lost out, or rather which were never 
printed from the autographs of nature. The record was actually 
made in fossil lithography only at certain times and under cer- 
tain conditions (i. e., at periods of slow subsidence and places of 
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mdant sediment) ; and of these records all but the last volume 
>ut of print ; and of its pages only local glimpses have been 
tained. Geologists, except Lyell, will object to this, — some 
them moderately, others with vehemence. Mr. Darwin him- 
f admits, with a candor rarely displayed on such occasions, 
it he should have expected more geological evidence of tran- 
on than he finds, and that all the most eminent paloeonto- 
ists maintain the immutability of species. 
The general fact, however, that the fossil fauna of each period 
a whole is nearly intermediate in character between the pre- 
ling and the succeeding faunas, is much relied on. We are 
)ught one step nearer to the desired inference by the similar 
ict, insisted on by all palaeontologists, that fossils from two 
isecutive formations are far more closely related to each other, 
m are the fossils of two remote formations. Pictet gives a 
ll-known instance, — the general resemblance of the organic 
nains from the several stages of the chalk formation, though 
I species are distinct at each stage. This fact alone, from its 
lerality seems to have shaken Professor Pictet in his firm be- 
' in the immutability of species." (p. 835.) What Mr. Dar- 
1 now particularly wants to complete his inferential evidence 
i proof that the same gradation may be traced in later pe- 
3s, say in the tertiary, and between that period and the prcs- 

; also that the later gradations are finer, so as to leave it 
ibtful whether the succession is one of species, — believed on 

one theory to be independertt, on the other, derivative, — or 
varieties, which are confessedly derivative. The proof of the 
;r gradation appears to be forthcoming. Dcs Hayes and Lyell 
re concluded that many of the middle tertiary, and a large 

rnion of the later tertiary raollusca are specifically identical 
living species; and this is still the almost universally 
ivalent view. But Mr. Agassiz states that, " in every instance 
ere he had suflScient materials, he had found that the species 
the two epochs supposed to be identical by Des Ilayes and 
ell were in reality distinct, although closely allied species."* 
►reover he is now satisfied, as we understand, that the same 
idation is traceable not merely in each great division of the 
tiary, but in particular deposits or successive beds, each an- 
Bring to a great number of years; where what have passed 
ijuestioned as members of one species, upon closer examina- 
n of numerous specimens exhibit differences which in his 
nion entitle them to be distinguished into two, three, or more 
•cies. It is plain, therefore, that whatever conclusions can bo 
'ly drawn from the present animal and vegetable kingdoms 
favor of a gradation of varieties into species, or into what 

* Proceedings of Uie American Academy of Arts and Sciences, iv, p. 178. 
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may be regarded as such, the same may be extended to the ter- 
tiary period. In both cases, what some call species others call 
varieties ; and in the later tertiary shells this difference in judg- 
ment affects almost half of the species I 

We pass to a second difficulty in the way of Mr.. Darwin'i 
theory ; to a case where we are perhaps entitled to demand of 
him evidcDce of gradation like that which oonnects the present 
with the tertiary moUusca. Wide, very wide is the gap, ana- 
tomically and physiologically (we do not speak of the intellec- 
taal) between tne highest quadrumana and man ; and compara- 
tively recent, if ever, must the line have bifurcated. But where 
is there the slightest evidence of a common progenitor? Pe^ 
haps Mr. Darwin would reply by another Question : where are 
the fossil remains of the men who made tne flint knives and 
arrow-heads of the Somme valley ? 

We have a third objection, one, fortunately, which has noth- 
ing to do with geology. We can only state it here, in brief 
terms. The chapter on hybridism is most ingenious, able, and 
instructive. If sterility of crosses is a special, original arrange- 
ment to prevent the confusion of species by mingling, as is gen- 
erally iussumed, then, since varieties cross readily and their oR 
spring 13 fertile inter se^ there is a fundamental distinction be- 
tween varieties and species. Mr. Darwin therefore labors to 
show that it is not a special endowment, but an incidental ac- 
quirement. He does show that the sterility of crosses is of oil 
aegrees; — upon which we have only to say, Xatiira non/aciital 
turn, here any more than elsewhere. But, upon his theory he is 
bound to show how sterility might be acquired, through natural 
selection or through something else. And the difficulty is, that^ 
whereas individuals of the wqty same blood tend to be sterile, 
and somewhat remoter unions diminish this tendency, and when 
they have diverged into two varieties the cross-breeds between 
the two are more fertile than either pure stock, — yet when thcj 
have diverged only one degree more the whole tendency is re- 
versed, and the mongrel is sterile, either absolutely or relatively. 
He who explains the genesis of species through purely natural 
agencies should assign a natural cause for this remarkable re- 
sult; and this Mr. Darwin has not done. Whether original or 
derived, however, this arrangement to keep apart those forms 
which have, or have acquired (as the case may be) a certain 
moderate amount of difference, looks to us as much designed 
for the purpose, as does a ratchet to prevent reverse motion in 
a wheel. If species have originated by divergence, this keeps 
them apart. 

Here let us suggest a possibly attainable test of the theoiy of 
derivation, a kind of instance which Mr. Darwin may be fairly 
asked to produce, — viz., an instance of two varieties, or what may 
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isttumed as such, which have diverged enough to reverse the 
rement, to bring out some sterility in the crosses. The best 
ked human races might oflFer the most likely case. If mu- 
yes are sterile or tend to sterility, as some naturalists confi- 
tly assert, they afford Mr. Darwin a case in point If, as 
;r3 think, no such tendency is made out, the required evi« 
ce is wanting. 

L fourth and the most formidable difficulty is that <)f th^ pr6- 
tion and specialization of organs. 

\ is well said that all organic beinss have been formed oil 
great laws ; Unity of type, and Adaptation 16 the condi- 
8 of existence.* "the special teleologists, such as Paley, oc- 
y themselves with the latter only ; they refei* J)ftrticular factA 
p^ial design, but leave an overwhelming array of the widest 
i inexplicable. The morphologlsts build on unity of typ^ 
;hat fundamental agreement in the strtrcture of each great 
8 of beings, which is quite independent of their habits or cori- 
jns of life ; which requires each individual " to go through 
rtain formality," and to accept, at least for a time, certain or; 
whether they are of any use to him or not. Philosophical 
^ Ibfm various conceptions for harnK)nizTng the two views 
>retica11y. Mr. Darwin harmonizes and explains them natu- 
jr. Adaptation to the conditions of existence is the result of 
ufal Selection; Unity of type, of unity df descent. Accord- 
jr, as he puts his theory, he is bound to account tot the ong- 
lon of new organs, and for their diversity in each great type, 
their specialization, and every adaptation of organ to func- 
. and of structure to condition, inrouo:h natural agencies. 
enever he attempts this he reminds us of Lamarck, and shows 
low little light the science of a century devoted to structural 
astigation has thrown upon the mystery of organization. 
•e purely natural explanations fail. The organs being given, 
iral selection may account for some improvement; if given 
. variety of sorts or grades, natural selection might determine 
ch should survive and where it should prevail. 
>n all this ground the only line for the theory to take is to 
:e the most of gradation and adherence to type as suggestive 
etivation, and unaccountable upon any other scientific view, 
eferring all attempts to explain how such a metamorphosis 
effected, until naturalists have explained low the tadpole is 
amorphosed into a frog, or one sort of polyp into another. 
to why it is so, the philosophy of efficient cause, and even 
whole argument from design, would stand, upon the admis- 
. of such a theory of derivation, precisely where they stand 
lout it. At least there is, or need be, no ground of differ- 

Owen adds a third, tIz :— Yegetatire Beptiilk»i; but thie^ Id the TcgetaUt 
iom if siiDplj Uiritj of Tjpe. 
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ence here between Darwin and Agassiz. The latter will admit, 
with Owen and every morphologist, that hopeless is the attempt 
to explain the similarity of pattern in members of the same 
class by utility or the doctrine of final causes. "On the ordi- 
nary view of the independent creation of each being, we can 
only say that so it is, that it has so pleased the Creator to con- 
struct each animal and plant." Mr. JJarwin, in proposing a the- 
ory which suggests a how that harmonizes these facts into a sjs* 
tern, we trust implies that all was done wisely, in the largest 
sense designedly, and by an Intelligent First Cause. The con- 
templation of the subject on the intellectual side, the amplest 
exposition of the Unity of Plan in Creation, considered irrespec- 
tive of natural agencies, leads to no other conclusion. 

We are thus, at last, brought to the question ; what would 
happen if the derivation of species were to be substantiated, 
eitlier as a true physical theory, or as a sufficient hypothesis? 
What would come of it? The enquiry is a pertinent one, jost 
now. For, of those who agree with us in thinking that Darwin 
has not established his theory of derivation, many will admit 
with us that he has rendered a theory of derivation much less 
improbable than before ; that such a theory chimes in with the 
established doctrines of physical science, and is not tmlikely to 
be largely accepted long before it can be proved. Moreover, 
the various notions that prevail, — equally among the most and 
the least religious, — as to the relations between natural agencies 
or phenomena and Efficient Cause, are seemingly more crude, 
obscure, and discordant than they need be. 

It is not surprising that the doctrine of the book should bo 
denounced as atheistical. What does surprise and concern us 
is, that it should be so denounced by a scientific man, on the 
broad assumption that a material connection between the mem- 
bers of a series of organized beings is inconsistent with the idea 
of their being intellectually connected with one another through 
the Deity, i. e., as products of one mind, as indicating and real- 
izing a preconceived plan. An assumption the rebound of which 
is somewhat fearful to contemplate, but fortunately one which 
every natural birth protests against. 

It would be more correct to say, that the theory in itself is 
perfectly compatible with an atheistic view of the universe. 
That is true; but it is equally true of physical theories gene- 
rally. Indeed, it is more true "of the theory of gravitation, and 
of the nebular hypothesis, than of the hypothesis in question. 
The latter merely takes up a particular^ proximate caxise^ or set 
of such causes, from which, it is argued, the present diversity of 
species has or may have contingeniJij resulted. The author does 
not say necessarily resulted ; that the actual results in mode and 
measure, and none other must have taken place. On the other 
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and the theory of gravitation, and its extension in the nebular 
ypothesis, assume a universal and ultimate physical cause, from 
rhich the effects in nature must necessarily have resulted. Now 
; is not thought, at least at the present day. that the establish- 
lent of the l^fevvtonian theory was a step towards atheism or 
lantheism. Yet the great achievement of Newton consisted in 
•roving that certain forces, (blind forces, so far as the theory is 
oncerned,) acting upon matter in certain directions, must necessa- 
ily produce planetary orbits of the exact measure and form in 
rhich observation shows them to exists — a view which is just 
3 consistent with eternal necessity, either in the atheistic or 
le pantheistic form, as it is with theism. 

Nor is the theory of derivation particularly exposed to the 
barge of the atheism of fortuity ; since it undertakes to assign 
sal causes for harmonious and systematic results. But of this, 

word at the close. 

The value of such objections to the theory of derivation may 
e tested by one or two analogous cases. The common scientific 
B well as popular belief is that of the oririnal, independent crea- 
ion of oxygen and hydrogen, iron, gold, and the like. Is the 
peculative opinion, now increasingly held, that some or all of the 
apposed elementary bo<lies are derivative or compound, devel- 
oped from some preceding forms of matter, irreligious? Were 
be old alchemists atheists as well as dreamers in their attempts 
o transmute earth into gold? Or, to take an instance from 
brce (power), — which stands one step nearer to efficient cause 
ban form — was the attempt to prove that heat, light, electricity, 
nagnetism, and even mechanical power are variations or trans- 
nutations of one force, atheistical in its tendency ? The sup- 
)0sed establishment of this view is reckoned as one of the great- 
st scientific triumphs of this century. 

Perhaps, however, the objection is brought, not so much 
igainst tne speculation itself, as against the attempt to show how 
lerivation might have been brought about. Then the same ob- 
ection applies to a recent ingenious hypothesis made to account 
or the genesis of the chemical elements out of the etherial me- 
lium, and to explain their several atomic weights and some 
)ther characteristics by their successive complexit}^ — hydrogen 
lonsisting of so many atoms of etherial substance united in a 
)articular order, and so on. The speculation interested the phi- 
osophers of the British Association, and was thought innocent, 
)ut unsupported by facts. Surely Mr. Darwin's theory is none 
he worse, morally, for having some foundation in fact. 

In our opinion, then, it is far easier to vindicate a theistic 
baracter for the derivative theory, than to establish the theory 
tself upon adequate scientific evidence. Perhaps scarcely any 
»hilosophical objection can be urged against the former to which 
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the nebular hypothesis is not equally exposed. Yet the nebular 
hypothesis finas general scientific acceptance, and is adopted as 
the basis of an extended and recondite illustration in Mr. Agas- 
si z's great work.* 

How the author of this book harmonizes his scientific theory 
with his philosophy and theology, he has not informed us. 
Paley, in nis celebrated analogy with the watch, insists that if 
the time-piece were so constructed as to produce other siroilar 
watches, afler the manner of generation in animals, the arffu* 
ment from design would be all the stronger. What is to hinder 
Mr. Darwin from giving Paley's argument a further a-fortmi 
extension to the supposea case of a watch which sometimes pro- 
duces better watches, and contrivances adapted to successive 
conditions, and so at len^h turns out a chronometer, a town- 
clock, or a series of organisms of the same type ? From certain 
incidental expressions at the close of the volume, taken in con- 
nection with the motto adopted from Whewell, we judge it prob- 
able that our author regards the whole system of nature as one 
which had received at its first formation the impress of the will 
of its Author, foreseeing the varied yet necessary laws of its 
action throughout the whole of its existence, ordaining when 
and how each particular of the stupendous plan should be real- 
ized in effect, and — with Him to whom to will is to do — ^in Or- 
daining doing it. Whether profoundly philosophical or not, a 
view maintained by eminent philosophical pJiysicists and theo- 
logians, such as Babbage on the one hand and Jowett on thd 
other, will hardly be denounced as atheism. Perhaps Mr. Darwin 
would prefer to express his idea in a more general way, by 
adopting the thoughtful words of one of the most eminent nat- 
uralists of this or any age, substituting the word action for 
* thought,' since it is the former (from which alone the latter can 
be inferred) that he has been considering. ** Taking nature as 
exhibiting thought for my guide, it appears to me that while hu- 
man thought is consecutive. Divine thought is simultaneous, 
embracing at the same time and forever, in the past, the present 
and the future, the most diversified relations among hundreds of 
thousands of organized beings, each of which may present com- 
plications ap;ain, which, to study and understand even imper- 
fectly, — as for instance man himself — mankind has already R|)ent 
thousands of ycars.^'t I" ^^^^ conceiving of the Divine Power 
in act as ccietaneous with Divine Thought, and of both as far as 
may be apart from the human element of time, our author may 
regard the intervention of the Creator cither as, humanly speak- 
in ^r, done from all tiine, or else as doinrj through all time. In the 
ultimate analysis we suppose that every philosophical theist 
must adopt one or the other conception. 

* Contrib. Nat Hist. Amer., i, p. 127-181. f Op. cit, p. ISa 
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perversion of the first view leads towards atheism, the no* 
►f an eternal sequence of cause and eflFect, for which there 
first cause, — a view which few sane persons can long rest 
The danger which may threaten the second view is panthc- 

We feel safe from either error, in our profound conviction 
here is order in the universe ; that order presupposes mind ; 
3, will ; and mind or will, personality. Thus guarded, we 

prefer the second of the two conceptions of causation, as 
tore philosophical as well as Christian view, — a view which 
) us with the same difiiculties and the same mysteries in 
re as in Providence, and no other. Natural law, upon thi9 

is the human conception of continued and orderly Divine 

5 do not suppose that less power, or other power, is required 
itain the universe and carry on its operations, than to bring 
) being. So, while conceiving no improbability of "inter- 
)ns of Creative mind in nature," if oy such is meant the 
ing to pa&s of new and fitting events at fitting times, we 
it for profounder minds to establish, if they can, a rational 
ction in kind between His working in nature carrying on 
tions, and in initiating those operations. 
3 wished under the light of such views, to examine more 
illy the doctrine of this book, especially of some question- 
Darts ; — for instance, its explanation of the natural develop- 
of organs, and its implication of a '* necessary acquirement 
3ntal power" in the ascending scale of gradation. But 
is room only for the general declaration that we cannot 
; the Cosmos a series which began with chaos and ends with 
, or of which mind is a result: that if by the successive 
lation of species and organs through natural agencies, the 
\T means a series of events which succeed each other irro- 
ive of a continued directing intelligence, — events which 
does not order and shape to destined ends, — then he has 
established that doctrine, nor advanced towards its estab- 
lent, but has accumulated improbabilities beyond all belief, 
the formation and the origination of the successive degrees 
mplexity of eyes as a specimen. The treatment of this sub- 
pp. 188, 189), upon one interpretation is open to all the oh- 
ms referred to; out if, on the other hand, we may rightly 
►are the eye "to a telescope, perfected by the long continued 
5 of the highest human lutellects," we could carry out the 
>gy, and draw satisfactory illustrations and inferences from 
The essential, the directly intellectual thing is the making 
3e improvements in the telescope or the steam-engine, 
ther the successive improvements, being small at each step, 
consistent with the general type of the instrument, are 
.ed to some of the individual machines, or entire new ma* 
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chines are constructed for each, is a minor matter. Though if 
machines could engender, the adaptive method would be most 
economical ; and economy is said to be a paramount law in nature. 
The origination of the improvements, and the successive adapta- 
tions to meet new conditions or subserve other ends, are what an- 
swer to the supernatural, and therefore remain inexplicable. As 
to bringing them into use, though wisdom foresees the result, the 
circumstances and the natural competition will take care of tha^ 
in the long run. The old ones will go out of use fast enough, 
except where an old and simple machine remains still best 
adapted to a particular purpose or condition. — as, for instance, 
the old Newcomen engfne for pumping out coal-pits. If there's 
a Divinity that shapes these ends, the whole is intelligible and 
reasonable ; otherwise, not. 

Wc regret that the necessity of discussing philosophical ques- 
tions has prevented a fuller examination of the theory itself, and 
of the interesting scientific points which are brought to bear in 
its favor. One of its neatest points, certainly a very strong one 
for the local origination of species, and their gradual diffusion 
under natural agencies, we must reserve for some other conven- 
ient opportunity. 

The work is a scientific one, rigidly restricted to its direct ob- 
ject; and by its science it must stand or fall. Its aim is, proba- 
Iv not to deny creative intervention in nature, — for the admis- 
sion of the independent origination of cer»ain types does away 
with all antecedent improbability of as much intervention as 
may be required, — but to maintain that Natural Selection in cx- 
I)laining the facts, explains also many classes of facts which 
thousand-fold repeated independent acts of creation do not ex- 
lain, but leave more mysterious than ever. How far the author 
las succeeded, the scientific world will in due time be able to 
pronounce. 

As these sheets arc passing through the press a copy of the 
second edition hns reached us. We notice with pleasure the in- 
sertion of an additional motto on the reverse of the title-page, 
directly claiming the theistic view which wo have vindicated 
for the doctrine. Indeed these pertinent words of the eminently 
wise Bishop Butler, comprise, in their simplest expression, the 
whole substance of our latter pages: — 

^^The only distinct meaning of the word * natural' isstated^ 
fixsd, or settltd ; since what is natural as much requires and pre- 
supposes an intelligent mind to render it so, i. e., to effect it 
continually or at stated times, as what is supernatural or miracu- 
lous does to effect it for once." A. G. 
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Art. X VI. — Forces ; by Theodore Lyman. 

) first article in this Journal for November last* brings to 
be singular part which '* force" now plays in science. The 
set forth in that article may be stated as follows: the 
and everything on it, may be considered as matter ; this 
is not the same throughout, but consists of a certain num- 
ultimate species called elements; these elements are not 
J isolated, but are found joined to form, 1st, simple com- 
8, known* sometimes as minerals '2di^ compounds of a na- 
ligher, more complicated, and aiflferently characterized, 
I as vegetables ; 3d, compounds still higher and more com- 
d, and again diflFerently characterized, known as animals, 
\ elements do not remain isolated, so also their compounds 
ually change their mutual relations; and the result of 
changes is that continual falling down and building up 
may be seen in the material world. To move these ele- 
and their compounds there is a fund oi force^ constant in 
ty and in quality ; if ever it seems to be less in quantity, 
>f it is latent; if ever it seems diflferent in quality, it is 
anged in appearance, from being connected with some pe- 
compound. Here is Cosmos at a glance! — there is the 
the mover, a; and these are the elements, the things 
, h, c, d^ e, &c. — a may be a' (mechanical force), or a" 
cal force), or a'" (vegetable force), &c., but still it remains 
nay act on 6, c, c?, e, and there may result such compounds 
tb, deCj &c. When a joins 6 to c, a part of a becomes 
and the result may be called bc+a; but, when this corn- 
is decomposed by a different form of a (e. g.* a"" or light) 
; latent is setfree^ and immediately takes b and joins it to 
taking the higher compound bde, while c is set free as an 
it To give an instance, if b is carbon, c hydrogen, and 
jen, and a'" is vegetable force, then 6, c, and d, joined by 
ion of a"\ would be the compound tcrf, and might be 
ip. This theory looks simple, but its very roundness is 
ous. 

human mind, craving something more than mere fact, 
ed to get at the reason. The fact is the law, the reason is 
ise. It is in the search for the latter that scientific men 
xUen on that unfortunate word, that shadow of a shadow, 
ist resort of ignorance — Force / It is safe to say that no 

! instructive and ingenious essay, by Prof. Joseph LeConte, is quoted in no 
I spirit, but simply as a fair sample of a philosophy now very common. 
Coute may contend tliat he uses the word " force " only as a convenient sup- 
on which to build a theory ; if this be the case, it should be remembered 
rm of expression which is sure to mislead ninety-niue readers in every 
, should not be used in scientific writing. 
\'D SERIES, Vol. XXIX, No. bC— MARCH, 18C0. 
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word in the English Innguage has created so mucli ambigaity, 
so much meaningless discussion, and so much wrong-headed 
philosophy, as this ill begotten monosyllable. It is a gag for 
inquisitive people. What keeps the world from flying otf in 
space ? The force of attraction. What keeps it from rushing 
towards the sun? The centrifugal force. What makes 02jd 
of lead join acetic acid? The chemical force. What makes 
oxy d of lead leave acetic acid and go to sulphuric acid ? The 
chemical force a^ain. What makes a fish with a ventral fin? 
The vital force. What makes a fish without a ventral fin ? The 
vital Ibrce again. Mark this! These forces are' blind and they 
are the same always, yet they make diflerent things, on the one 
hand, while on the other, they repeat the same thing over and 
over again. IIow is this? Can a round auger bore a square 
hole? Or, can it bore any hole at all without intellect to guide 
it? If several forces are not enough to account for the phenom- 
ena of the world, what can we expect of o?ic force? Yet to 
this Prof. LeConte would reduce us. Ilis ** correlation of forces'* 
is one force; and his "conservation of forces" is the amount of 
this force. The amount of force, acting on the sum of the mate- 
rial elanaiis, produces all motion and all being. The force is 
spoken of as "latent," "set free," "liberated,*' and "developed," 
and as being "furnished" and "supplied," by decomposition. 

Force is either something or nothing, if it be nothing, it is 
not worthy a place in science; if it be something it may be con- 
sidered like any other fact of philosophy. What, then, is force 
and whence comes our idea of it? To answer these questions 
it is necessary to define, 1st, true causation ; 2d, variable se- 
quences; 3d, invariable sequences. The operations of my own 
will are the only instances of true causation of which I am con- 
scious. The will, itself immaterial, works either on the material 
body, or on the immaterial mind. When the body is fi-ee and 
heaiihy the will has direct control over the voluntary muscles, 
but none over the involuntary. On the other hand, when the 
mind is free and healthy, the will has direct control over the 
whole of it. AVhenever I will to do an act, mental or physical, 
I am consctof's o[ using power. Causation, then^ is tht act of x, 
using power to produce y, 

AVe may, in the outer world, see one thing happen immedi- 
ately after another; yet, in a little while, we may see the first 
thing again, but this time not followed by the second. In such 
a ease we say that the fact, that one thing followed another, was 
an accident. For instance, twelve mines of powder may e.v 
plode, one after another, but probably this will not hapi)en so 
again. .1 variahle sequence, then, is the fact that y has folluixeilt^ 
Lut icill nut, of necessity, do so again. 

We may, in the outer world, see a particular thing, which, as 
far us our oxpcTionee goes, is always followed by another par- 
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liar thing; for example, the twelve mines above mentioned 
fired by electricity, and, as far as we know, a certain amount 
electric heat in contact with gunpowder is followed by an ex- 
»siou. An invariable sequence^ tlieUj is the fact^ that y always 
ows X. To sum up; a man, by conscious exercise of will, 
charged the battery {efficient causation) ; the electric spark was 
lowed by an explosion of gunpowder (invariable sequence) ; 
tain other mines happened to explode, after this one, in quick 
5cession (variable sequence). 

The admission of universal, invariable sequence (i. e., every 
s invariably followed by its peculiar y) is the ground-princi- 
5 of the theory of necessity, wliich leads directly to pantheistic 
leism, with its idealistic and materialistic branches. The sole 
ject of science thus becomes, to find out all the ics in the uni- 
rse and all the ys, and to give to each x its proper y. All 
3se, when tabulated so as to show their fixed relations to each 
ler, make up the course of nature, and human knowledge has 
sn done its utmost and has nothing left to work on. This 
urse of nature, if admitted as entirely true, may still be looked 
in two ways : 1st, it may be said that this course is such as 
is by reason of an essence which exists in matter ; or, 2d,, it 
ly be stated, that the course is such as it is, and that no rea- 
(1 therefor can be given, or ought to be given. Such views as 
ese might be allowable if all our knowledge were got from 
servations on the outer world, and without reference to our 
^n consciousness of the structure of our minds; for we could 
t prove the existence of power^ in the phenomena of the outer 
)rld ; and, if we suspected it, we might still set it down as an 
lerent property of matter. But the moment consciousness of 
f is brought into the question, a new element is introduced^ 
raely, intelligence. Consciousness is fundamental, and cannot 
denied ; consciousness of thought, that is intelligence, cannot 
denied; consciousness of ^^o^t'er has been denied, and with 
lat truth? I am fully conscious, that I turn my mind to a 
rca thought, and I sharply distinguish this act of causation 
>ni any sequence ; here then is the immaterial will exercising 
<ver over the immaterial mind. If there is no such thing as 
wer, whence comes the word, and whence the general idea of 
' Again, I will to move some part of my body, and do move 
and I compare this power with that used in mental action,. 
d I find them the same. There is this difference between the 
ses: in the first instance I move what is strictly myself, the 
it, the immaterial ; in the second instance I move what is only 
rame, over which I have limited control; the compound, the 
iterial. And observe this; there is a difference between 
»rely wishing and the act of exerting power consciously. I may 
sh that my legs would, all at once, walk off with my body ; 
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but, if this should take place, I should be conscious that I WM 
not exerting the power. Again, if, at my mere wish, a great 
rock should come to me, I should be conscious that somethiog 
else moved it, and not myself. And, if my power of will was 
so extended, that I could thereby move rocks, I should be jost 
as conscious of that power as I now am of the power to move 
my own body. A wish, followed by the thing wished lor, is a 
sequence ; a command, followed by the thing commanded, is 
power or causation. It is therefore wrong to say, that such se- 
quences, if observed many times, would give me the idea that / 
exercised the power. When ignorant people attribute true cau- 
sation to material bodies, (e. g., in the case of electricity,) they 
do so because they have the consciousness of power in them- 
selves, and they attribute the same property to a body, which 
has in itself no power, but which shows signs of being acted 
upon by a power. If now it be said that matter has a certain 
essence, property, or what not, which makes it to do certain 
things at certain times, what is this essence or property but 
power? From our very idea of the word, anything that pro- 
duces motion in another thing, either has or uses power. Still, 
though there may be power, is it intelligent? or do there exist a 
number of unintelligent powers, which so limit the scope of 
each other's action as to make a balance in the course of nature? 
(e. g., the power of centrifugal force balanced by the power of 
gravitation ; the power of oxygen, produced by plants, balanced 
by the carbon, produced by animals ; the power of insects, bal- 
anced by the iDirds that feed on tliem ; the power of fruits, bal- 
anced by the parasitic fungi that grow on them.) To such a 
query, science is able to make thLs answer : ** The phenomena 
observed in the outer world (non-ego) correspond to the phe- 
nomena of self {ego)^ which are produced by intellecV^* This 
is a sound induction ; if it be not good, then no induction is 
good ; and, if induction cannot stand, science must fall. To 
sum up, if it be admitted tliat there is an essence, inherent in 
matter, which necessitates its actions, then, 1st, this essence is 
power; and 2d, this power \s intelligent; for, to deny that the 
essence was power would be to stultify our understanding, and, 
to deny this power to be intelligent, would be to ignore induc- 
tion and to destroy science. It may be well also to take notice 
of the fact, that most theories, savoring of materialism, speak of 
some ultimate essence (force) which is at the bottom of all mo- 
tion and action, as if such essence were fundamental and satis- 
factory ; but this, after all, docs not help the theory, for, if this 
essence is true matter, it moves, first itsclj] and then other mat- 
ter, and, if it is a property, then this property moves first itstlf 
and then matter. 

♦ For a full consideration of inteUect, as shown in nature, sec Essay on CUwfi- 
cation, bj Louis Agossiz. 
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There still remains the second way of looking at the course 
f nature : it is such as it is, and no reason therefor can be given. 
That is the exact meaning of this statement? Simply that the 
pholder of the doctrine resolves, so far as concerns the gaining 
t truth, to put trust in the testimony of his eyes, ears, touch, 
ad other physical senses, and in nothing else. He is a strict 
oeitivist ; oe says : '^ I see x, feel y, and hear z ; to me, then, 
, y, and z exist as things seen, felt and heard, respectively. To 
le there is no causation, for I do not directly perceive it. I 
elieve in memory, it tells me what I have formeny seen ; I be- 
eve in the axiom, cogito ergo sum, because the very denial of 
loaght implies the action of thought My duty is to clearly 
nderstand and to tabulate all the observations I have made ; 
»ut there it stops; I may make many inductions and may use 
hem for convenience, but am not sure of them. One induc- 
ion tells me the sun will rise to-morrow : for my convenience I 
ay it will ; but of this I am not sure ; perhaps it will not: — it 
I a thing of the future and the future I cannot see. I attempt 
3 explain nothing: — ^you attempt to explain, and you come to 
o certain results: — ^I am more modest By mv individual ob- 
ervation I know certain things, and all other tnings are to me 
nly as what may be. The earth may, or may not, turn again 
n its axis ; causation may, or may not, exist ; there may, or 
nay not, be a God," 

The holder of this theory, when compared with the believers 
a kindred opinions, is, in a certain sense, consistent ; because 
le only makes statements, which are true as far as they go ; and 
loes not attempt explanations, which must in the end prove un- 
atisfactory. But his theory is incomplete and therefore one- 
ided and untrue. On the one hand, he acknowledges con- 
ciousness, and through consciousness believes in all the phe- 
lomena of the outer world (non-ego) as isolated facts ; while, 
)n the other, he ignores the properties of self {ego) which are 
ilso given by consciousness, and are as reliable as any of its 
lata. Thus, he acknowledges the motions of his voluntary mus- 
ics, of which he is conscious, but refuses to acknowledge his 
►wn power to move them, or to leave them at rest, of which he 
3 also conscious. We need go no further than the idea of in- 
*Uigent power^ to find the whole trouble in this, and in many 
thcr theories.* 

What interest does a true conception of the ever-working 
Jreative Intellect give to science I This correspondence of the 
uman with the Divine mind I The astronomer works out, with 
encil and paper, the possible answers to a certain problem of 

• For able presentation** of the doctrines of free will nnd of necessity, consult 
te trritinsrs of Prof. Francis Bowcn. and of J. S. Mill. The idea of causation has 
."en cirried to iUs last analysis by Sir William Hamilton. 
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motion ; he looks at the heavens, and there sees these answers, 
illustrated in the orbits of celestial bodies. The zoologist, mark- 
ing the changes of the embryo, thinks of these changes as so 
many different animals; deep in the rocks he finds all stages of 
this embryo, each represented by a species, perfect in its kind! 
On the other hand, how dead the science, that puts "force" 
as its first cause ! What is this force that makes the star-fish 
and the oyster, the medusa and the cuttle-fish, the crab and tbe 
whale, the tufted sea worm and the shark, each in its kind, and 
each telling its own story of manifold relations with animaJ cre- 
ation, that is, that has been, and that is to come? Nature is no 
such simple thing that she should be dictated to by light, or 
heat, or electricity. These are her servants, not her masters! 

Boston, Nov., 1859. 
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Art. XVII. — On tfie causes of deviation in Elongated Projectila; 
by Maj. J. G. Barnard, Corps of Engineers, U. S.A. 

The various and somewhat conflicting explanations given of 
the deviation of projectiles, both spherical ana elongated, arising 
from their own rotary motions, leave room for a few additional 
words on this subject 

J If the plane surface ab moves, in an elastic 

B medium in the direction of its normal, with a 

A ;rr. velocity A B, that medium will oppose a force 

to which we apply the term " resistance'' r»nd 
which is measured by a function of the velo- 
city A B. 

If, at the same time, the surface has a velocity 
A C, in its own plane, the result will be an actual velocity oteadi 
point of the surface, represented by the diagonal AD; but the 
velocity of impact of the surface with the jxir, is the same in both 
cases, being due only to the normal velocity A B. The motion 
A C in its own plane, would displace, in no degree, the atmo- 
S|)heric particles, (except through the agency of that action 
known as friction — not now considered,) and" would therefore 
generate no component of *' resistance." 

2. If the sphere, whose great 

_?L ^^JL circle is A DEF, move throucfh 

X ^^v...v.-;:-o / \„^ ^hc air in the direction C B, with 

E( c- l^A.^™.^/ .-B ,Ja:, ^ velocity V, a resistance will 

y #7 y i^e be opposed to its motion which 

\^_^>^ ^>^^__^y will, in magnitude, be a func- 

^ ^^ tion of the diameter, and oftho 

velocitv V. If we leave out of consideration the force of fn'rthn, 

the character and intensity of the impact of the sphere with the 
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ill be identically the same, whether it possesses or not 
Y motion : for in either case, the surface, considered as a 
', advances in identically the same manner — the displace- 
of atmospheric particles is the same, and the resulting re- 
ice, the same. 

t the rotation be supposed about a horizontal axis, per- 
icular to the line of night, and in the direction A D. The 
;ity of the individual points^ tt?, n — or if you choose — ele- 
iry surface^ mr?, will be the resultant of the rotary and 
lative velocities, and the little surface mr?, instead of moving 
ie instant) in the direction n o, will move in an oblique direc- 
n p. But the rotary component of velocity lies in the plane 
is elementary surface, and has, (as in the case of the lateral 
:ity AC of the plane. Fig. 1) no agency whatever in dis- 
ng the air, or in aflecting the intensity or character of its 
ct. 

ese considerations will, perhaps, be rendered more clear by 
;ting that the resistance of a fluid, is due and due onhj to the 
icement of its particles — that when the centre of the sphere 
idvanced from C to B, the anterior surface has advanced 
F A D to F' A' D', and displaced the air in identically the 
manner, whether the sphere revolves or not. 
ese considerations are so obvious that it seems superfluous 
)ist on them ; yet few of the writers on this subject have 
)ited a clear understanding of them ; or rather it may be 
:hat they exhibit the reverse. 

iroux, rejecting friction entirely, or rather considering its 
s inappreciable, bases his reasoning on the higher velocity 
which the points of the surface on the side A F impinrje on 
r, over that belonging to points on the side AD; an idea, 
it shown, entirely fallacious. Capt. Neumann (Prussian ar- 
yr), in a theory as pretentious as it is unmeaning (Delobers 
? de Ttxhrtohgie Militaire^ vol. i.), carries this absurdity to 
txtrerae of considering each elementary surface mn^ sepa- 
', with its combined motion of translation and rotation, and, 
•ing to each the ordinary expression for resistance of a 
) surface impinging obliquely upon an elastic medium, in- 
€8 through each half of the anterior surfoce, to obtain the 
action on each side. 

>t only are the conventional expressions for the resistance of 
ed oblique plane surfaces found most inaccurate in practice, 
hey lose all applicability when they cease to be isolated^ and 
part of another larger surface (not plane); and this prob- 
jf which the knot is so expertly cut by Capt. Neumann, who 
eds to ap[)ly his results to the criticism or test of Magnus* 
»ther theories, is the very *' piece de r&istance" which has 
1 the analysis of d'Alenibert, Poisson and Poncelet — per- 
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haps I migbt add of Newton and Laplace ; one of those problems 
of mechanics to which the term difficult would be misapplied, 
for analysis has never yet been able to grasp it at all. 

I have said that without the consideration of friction, the ac- 
tion upon the air of a rotating and non-rotating ball are iden- 
tically the same. But friction materially alters the character of 
this action. Whatever may be the immediate cause of this force 
— whether simply a collision of the inequalities of the surfiiQe 
with the particles of the fluid — or whether it is due to adhmm, 
the effect is that the moving surface puts in motion with it, the 
adjacent fluid particles, and in so doing, developes forces tan- 
gential and opposed to its own motion. 

g Thus the anterior surface of the sphere C, 

revolving from F to D, and advancing from 
A to B, creates, at each point, forces, p,p'jp" 
&c., tangential and opposed to its rotary mo- 
tion, the resultant of which is a force acting 
from D towards F and tending to deflect the 
flight of the ball in that direction. This is 
the point of view, and Vie sole one, in which 
Poisson has considered the effects of friction. 

But there is another effect which proves to be very powerful. 
Force cannot be applied to an elastic fluid, neither can motion 
be imparted or destroyed, without effecting, at the same time, its 
density and pressure. To retard a flowing current is to increase 
its pressure; to accelerate it is to diminish the same. 

Applying this to the ball, the air, displaced and compressed 
in front, escapes along the surfaces A F and A D. Near its sur- 
face, the action of friction is to retard the escaping currents on 
the side A F, and to accelerate them on the side A D, and in 
consequence, an increase of pressure ensues on the side AF, 
and a diminution on the side A D ; and therefore, a resulting 

pressure tending to deflect the ball 
y ** from F towards I). If we divide the 

py^ x^ great circle A D F into four quadrants 

f\y\\ by the lines mo and np, drawn at an- 

( ^!^--4-|-A — 3 i» "— >B' gles of 45° with the direction of trans- 

V/ n!/ lation A B, we ma^ better analyze the 

^^v...^^^ effects of friction, m the two forms in 

which I have presented them. 
The posterior quadrant op is in air so highly rarified that its 
action is insensible or nearly so.* On the side quadrant mp the 
resultant of the forces of friction (the forces p, p\ &c., of Fig. 3) 
are parallel (or nearly so) and opposed to the motion of transla- 
tion. They have no effect (or l)ut trifling) to deflect the ball 
from its course, but acting upon the air, in direct opposition to 

* The high velocUui of tranalation of military projectiles it anppoaed. 
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s escaping currents, their whole force is expended in destroy- 
J velocity and generating pressure. On the anterior quadrant 
n the resultant of the forces p^p', &c., is from n towards w?, and 
ids, almost entirely, to deflect the ball in that direction. 
Oil the quadrant ?i o the resultant of the forces p, p\ is parallel 
the motion of translation, and co-incident in direction with the 
raping current whose motion it accelerates and whose pressure 
ditninishes. Thus, taking the four quadrants, in one, o/>, the 
rces of friction are absent; in iioo^ mp and no^ they are ex- 
nded in producing an inequality of pressure on the two sides of 
e ball, tending to deflect the ball towards the side D (right) ; " 
bile in the anterior quadrant m w, they act to deflect the ball in 
e opposite direction F (left). 

It would have been difficult to decide a priori^ which of these 
rces would prevail, though, while the force of friction is nuga- 
ry in one quadrant, in two {mp and on) it expends itself in 
iveloping forces tending to deflect to tne right, and in only 
tf, fnw, does its direct action tend to deflect to the left; yet it 
ust be remarked that in this quadrant the air is most dense, 
ction the gi'eatest, and that it acts directly upon the projectile. 
In the two lateral quadrants the air is less dense, and it is 
ily through pressures developed in Vie air that it produces its 
Tect; a loss of effect ensuing in the medium through which it 
ts. 

Experience has shown, however, that the forces developed in 
e two lateral quadrants prevail, and the projectile is deflected 
the ri^ht; and the experiments of Dr. Magnus give the same 
3ult when, instead of a projectile moving through the air, a 
rrent of air is directed upon a revolving cylinder."* 
The deviation of elongated projectiles, having rotary motion 
out their axis of figure, though many authors, Thiroux, Panot, 
imissier, &c., have attempted to refer it t') the same causes 
lich produce the deviation in spherical balls, is evidently gov- 
ned by other causes. 

Not only do such writers have to make, as to the direction 
lich the axis maintains, assumptions which conflict with each 

* Of course the division into quadrants which I have mado is arbitrary, and only 
id as a Kimple means of illustrating how the conflicting effects arc produced from 
J and the same cau9e. I compreheiui under the term friction^ all the forces by 
ich a solid turface acts upon a fluid flowing along it, whether b^ adhesion or sini- 
t in«cbanicai collision of particles; and this is tlie usual meaning of the word in 
« connection. Poi^son has considered friction only in its direct action, i. e., as the 
ultant of the forces />,;>', <tc., of Fig. 3, and, deducing therefrom a deviattun tf» the 
t, he arrives at the conclusion that the magnitude of the force was not sufficient 
nocoant for the ainonnt of observed deviation (irresp<'ctivc, T presume, of direc 
«). If this U true, it is difficult to conceive tlint the f<»rce (overlooked by Jiim) 
linjT from developed prenniren (and which I show to have its origin in frictitm), 
sufficient to annihilate the dhect effects of friction itself, and to produce the devia* 
IS beside. Nevertheless it is aU wo can account for, and the experiments of Mag- 
I seem to indicate its adequacy. 
iCCON'D SERIES, Vai. XXIX, No. ea.-MARCH, ISStX 
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other,^ bat the causes they assign are inadequate, and, moreover, 
as the deviation of an elongated ball depends more on the direc- 
tion in which its axis happens to be deflected than upon the 
direction of the disturbing forces, no such uniformity in the de- 
viations as is observed, would be produced, were friction on the 
inequalities of pressure the governing causes^f 

'Diere is another cause which necessarily operates in this case; 
a cause which long before I knew of the experiments of Dr. 
Magnus, I conceived to be the predominating one. 

The gyroscope shows, to the apprehension of every one, that 
a rotating solid of revolution supported by a point m its axis, 
about which it is free to move, solicited by a force tending to 
turn it in any direction, turns, not in the direction of the force 
which solicits it, but, with uniform and slow motion, normally 
to it ; that the axis of figure will describe a cone about a line 
passing through the point of support, parallel to the direction of 
the soliciting force. 

The elongated projectile is discharged from the piece with its 
axis coinciding with its trajectory, but, through the action of 
gravity, the trajectory deflects from its original direction and 
from that of the axis.^ In consequence of this, the resistance 
of the air acts obliquely to the axis, and, with the ordinary forms 
of elongated projectiles, without grooves, its resultant passes in 
front and above the centre of inertia, tending to raise the point, 

* Thirouz*8 theory requires that in the descending branch of the trajectorr. tbe 
point of the ball shall be depressed below the trajectory ; Panot's, that it ^ulU ooo- 
tinue parallel to its original direction, and hence elevated above the trajectory. Dr. 
Magnus supposes the axis to keep pretty nearly coincident with the trajectory, and 
says that experiments made with oalls fired at low velocities confirm this assumptioii. 

f To illustrate my meaning, take the friction theory of Pan6t which supposes the 
^ axis elevated above the trajectory and that the 

„. _^* _ ^ friction on the under side (where the air is detued) 

^^^ZZ^" carries it to the righl ; yet were this boll a hollow 

^"^"^^^^^ one (as nearly all are) the tail of the ball would 

^^ be so much lighter tlian the point that the forces 

of friction (equal all along the cylindrical surface) would affect the tail more than the 

point and thus deflect the axis to the lefl, and produce a deviation in that direcUoo. 

X Which preserves its original direction through the stability it dertpet from its 
axial rotation, is the unmeaning and false expression (or something equivalent) com- 
monly used in this connection. Properly there is no sueh thing as stability of the 
axis. Take away the possibility of this conical motion (in precession) just described, 
confine the axis to one plane, and it becomes as movable as if no rotation existed. Hus 
18 clearly established m the Analysis of the Gyroscope (this Journal, [2], xxiv, 49), 
where the following language is used, " the popular idea that a rotating body oBen 
any direct resistance to a change of plane, is unfounded. It requires as little exer- 
tion of force (in the direction of motion) to move it from one plane to another, is if 
no rotation existed." The *' surprising phenomena'* of "complete mobility " vha 
one of the rings of the gyroscope is so held that the axis is confined to one plane of 
motion, which Dr. Magnus arrives at experimentally (and all the roodificatioos of 
his experiments) flow directly from my analysis. If then, stability of axial directioo 
is attributed to axial rotation in projectiles, that which is the InteparahU eueem' 
paniment of this apparent stability (i. e. the conical motion described in the text), 
and without which there is nothing even resembling stability — must be accepted 
with it, and the deviation of the projectile, which will certainly retult therefrom. 



M(gor J, G. Barnard on Elongated Projectiles. 195 



rom this results the conical motion of the axis to the right^ 
5 rotation is to the right — to the lejl in the contrary case.* 
fore attempting to apply the foregoing to the r^ case, it 
lelp us to consider a more simple one. 
ppose the rotating projectile with its axis inclined to its 
jtory to be propelled through the air, and that the centre of 
ia is confined to a rectilinear path (as if it slid along an ex- 
5d wire, A B, for example), and that the force of gravity 
not act. 

6. 
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le resistance of the air, B, acting immediately to increase the 
^ of inclination, produces instead the resulting conical mo- 
to the right, which, combined with the motion of translation, 
d cause the point to describe a helix ess about the recti- 
r path of the centre of inertia. 

t now all the circumstances be as above except the confine- 
i of the centre of inertia. 

n. 
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le resistance R, acting obliquely to the axis of figure, will 
1 the familiar case of the sailing of a vessel on the wind) 
the projectile a component of motion in the direction of its 
and the centre of inertia cannot remain on its rectilineal 
jtory AB. Bat, owing to the conical motion of that axis 
t a line parallel to the resistance R, (a direction, itself, 
ys changing) the result will be that the projectile itself will 
ibe a helix, sss, about the line of original direction A B.f 

hem results have been exhibited experimentally by Prof. Magnus ; thej flow 
7 from mj analysis made toithout experiment of any kind, 
he period of these conical, or rather helical revolutions, could be computed if 
ew the exact intensity of the force R ; the distance Cm, (or y) from the centre 
g of inertia, at which it cuts the axis of figure ; the 

▼alue k, of its radius of gyration about its axis of 
figpire ; and the velocity, n, of rotation. 
The period, T, (as deduced from my treatise on the 
i^^ J ^ Gyroscope) would be expressed in seooods thus— 

lidi r =: r? = total resistance of the air -r mass of the projectfle. The valuo 

br the ordinary musket ball would be about 100^ Assuming it at SO for the 
ited ball with more mass and lezi resistance — and assuming y but -^ inch, put- 
=:2iCX 160, and A;*= *16 inch, we should get T=f or three-fourths of a second. 
re suppose there to be an actual centre of resiHance^ m, (a supposition not true 
bly, but like that of the meta-centre, in hydraulics, admissible in narrow limits) 
inod would be the xame, whatever be the inclioation of the proiectile. The 
. would increase as the resistance of the aur diminished by loas oi imtial velocity. 
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In the foregoing case there is no permanent departure, or ie- 
viation from the original direction of projection ; nor would 
there be much apparent departure in the range of the modern 
rifled arms since tlie periods of these helical revolutions would 
probably be but a fraction of a second, while the time of flight 
IS from 6 to 8 seconds. 

The matter is much more complicated when, instead of the 
imaginary case above presented, the force of gravity is introduced 
and the actual flight of a projectile is considered. The ball is 
projected, having its axis coincident with the trajectory, but from 
the very outset of the flight a severance commences in the direc- 
tions of the axis and trajectory, owing to the action of gravity. 
The resistance of the air becomes graduallv more and more 
oblique to the axis, pressing (as in Fig. 7) the point upwards, 
and producing a precession (or conical motion) to the right 

The entire character of the motion becomes altered by the 
constantly shifting direction in which this resistance is acting, 
owing to the constant /aW produced by gravity. 

It is very difficult, a prion] to describe the exact character of 
the motion. It depends upon unknown facts, and doubtless va- 
ries much with the form of the projectile — its velocity of trans- 
lation and rotation. 

It would be going into reasoning probablv too difficult to ex- 
press intelligibly, to attempt to explain why, in all cases, the 
J)eriod of these helical revolutions would be very greatly pro- 
onged, and why I think that in most cases (if not jill) no complete 
revolution takes place at all, but that the whole motion is con- 
fined to the first quadrant In the latter case the flight of the 
projectile would exhibit one continuous and constantly increasing 
deviation to the right In the case of a considerable number of 
helical revolutions actually performed, there would still be, with 
each revolution, an increasea deviation to the right, owing to the 
descend inf]f branch of the vibration being so much larger than 
the ascending* one. 

It would, perhaps, be unprofitable — in the absence of any suf- 
ficient data — in the absence even of experiments made with any 
knowledge of the real causes of deviation, and therefore nearly 
useless as reference for data, to pursue this subject any further. 

That the pi-ecessoi-y motion is an inseparable attendant to that 
(so called) stahility of axis which is the very object of giving rota- 
tion, I have shown ; that it is an adequate cause of deviation I 
think will be admitted. Hence, while otiier causes may contri- 
bute to the effect, or may oppose it (according to the shape of 
the ball), this peculiar effect must be looked upon as the controll- 
ing cause of deviation of elongated balls discharged fh)m rifled 
arms. 

* In ibis case the heKi»] path would probabi j be to pranonei as to be eaaflf dt- 
tected by filing through screeua. 
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I will but add a few very general conclosions I have arrived 
. from the foregoing. 

Firstj the elongated ball possesses, from its very shape, a ten^ 
3Dcy to pursu^ the direction of its axis. This tendency should 
3 made available, so far as practicable, to sustaining the flight, 
id flattening the trajectorjr. 

Second, In the modern improvements in the art of throwing 
roiectiles from rifled fire-arms, a decided step has been made 
ickivardsj in losing that most essential element to range and ac- 
iracy, initial velocity. It is desirable, and, I should think, not 
npracticable to restore it. 

The initial velocity of the old rifle ball (weighing but about 
30 grains) was 1760 feet per second. To the modem projectile, 
eighing about 500 grains, is given but from 900 to 1000 feet 
litial velocity. 

It would doubtless be diflEicult to ffive the high velocity to so 
eavy a ball, and if given, the recoil would be inadmissible, 
•at why throw so heavy a ball ? — and why adhere to such cali- 
res? The long range of such balls is not due to their weight, 
ut to their model and to the bw ratio of their cross section to that 
eight. 

Both these advantages can be attained with a light ball as well 
J with a heavy one. 

An increase of weight over that of the old musket ball is, in 
self^ objectionable, by increasing the soldier's load. 

1 can see no reason why, to a ball of the weight of the old 
lusket ball (340 grains), may not be given all the properties of 
le heavier ones, with the additional great advantage of a high 
litial velocity, approximating to that of the old rifle balls. 

To accomplish this, of course, the calibre must be greatly re- 
uced — the oall elongated, and a comparatively large charge used 
ess, however, than that used in the old musket — viz. 110 grains). 

This highly elongated ball, balanced (if I may use the term) 
y grooves around the after end, so arranged that the resultant 
if the air's resistance shall pass as nearly as practicable through 
le centre of inertia,* will fulfill likewise the first condition I 

• According to my theory of the matter, these grooves, instead of acting like nn 
row*8 feathers, to keep the axis coincident with the tangent to the trajectory, have 
Mi the contrari/ oliject, to keep it (if properly adjusted) parallel to that original di- 
ctioo, by 80 balancing the f(»rces of rcsistmce as to cause their resultant to pass 
rough the centre of inertia. Tlie theory of " arrows' feathers " supposes, on the 
ntniry, that, by the grooves, this resultant is thrown behind that centre, and tends 

tilt the axis ; an operation which must inevitably, likeioiw, produce deviation, 
'oi, Magnus* observation on balls with low initial velocities (so as to be visible to 
9 eye) confirm my position, thotigh I attach little value to those observations. 
Experience seems to show that this balancing of the forces of resistance may be 
r>duced without grooves (vide Wilcox, p. 160), for the Enfield ball and the Whit- 
nth projectile seem to be without them, as likewise Lancaster's. I have seen no 
item en ta, however, as to the deviation of these projectiles. 
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have laid down. For the highly elongated ball possesses in a 
proportional degree the tendency to pursue the direction in which 
Its axis points : and the causes of deflection of the axis' direction 
being eliminated by a proper balancing about the centre of inertia 
of the forces of resistance, the tendency is to pursue the original 
line of direction, in opposition to the downward curvature due 
to gravity, and thus to flatten the trajectory and increase the 
range. 

These conclusions are those of theory alone, but, if I mistake 
not, all the most recent advances in rifled arms have been in the 
direction which they indicate. The Swiss (Federal) rifle, one rf 
the most perfect in Europe (see Lieut. Wilcox's '* BiJSes and ffifie 
Practice," p. 187) has a calibre of but 0*41 (inch), and its Un, 
2^ calibres in len^h, weighs but 257 grains, thus combining 
with the small caliore, the highly elongated form, and even then 
weighing less than our old spherical musket ball. Though its 
initial velocity is not given, yet as the greatest jpropartimd 
charge of powder is used with it, doubtless it also receives the 
highest initial velocity* of any of its class of projectiles now 
known in any service. 

The hexagonal projectile of Whitworth is another instance in 
confirmation of the principles I advance. 

Of small calibre and highly elongated,f he throws this pro- 
jectile with such accuracy as to hit with certainty, at 500 yards, 
a disk not more than two inches in diameter ; and " asserts that he 
will not rest satisfied till he has fired a ball from one of his guns 
into the barrel of another, at a distance of 500 yards." (iwiin- 
burgh Review, Ap. 1859.) 

Tne " Armstrong " projectile is another characteristic instance. 
So decidedly is the elongation of the hall characteristic of the most 
recent and successful efforts in obtaining range and accuracy, 
that the English writer just quoted applies the term "bolts" to 
the Whitworth and Armstrong projectiles. 

In fact, the two springs from which have risen the modem im- 
provements in projectile weapons are 1st, the application of the 
rifled principle to aU arms ; 2d, the elongation of the projectile. 
Either one alone may produce, to a certain extent^ the results de- 
sired ; it is only by the best possible combination of the two that 
the best results can be educed. The increase of range is due 

* iDitial Telodtj is the very firtt element io procaring range and accuracy. The 
greater it is, other things being equal, the fiaiter will m thu trajectory (one of the 
principal elements of accuracy), and the flatter the trajectory the less the lat^ 
deviation laterally. The extreme curvature of trajectory (though it may hare iti 
advantages in some peculiar circumstances), is the great difficulty as to accuracy 9f 
fire, in modem rifled weapons. 

A necttiary evil with the heavy balls used ; the pretence that it is, in Umif, in 
advantage, is too absurd for controveray. 

t According to Wilcox the mean caUbre is about 46, aod its length 8} ealibrei. 
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itirely to the latter principle, and it is only by applying 
utmost practicable extent (as in the case of the Whit- 
nd Armstrong projectiles^ that the greatest range and 
rfect accuracy can be obtained. 

alibres in use have been a positive har to the successful 
this principle in small arms. Borrowed from the old 
bored weapons, the adherence to them has caused an 
sary increase of weight,* and made a loss of tVit^Z vcfoc- 
[table, with all the attendant evils of a highly curved tra- 
and large deviation. 

withstanding" (says Wilcox) "the long time that has 
since the discovery of the rifle, its principle is not yet so 
derstood as to have led to the general adoption of any 
ar form of this arm as the best." 

ibove conclusion of the author of " Rifles and Rifle Prac- 
l11 justify me, I hope, in venturing to make the foregoing 
ons on the subject. 

)rk, Dec. 15, 1859. 



Viil. — Oulf Stream Mcphrations — Third Memoir. Distri- 
. of Temperature in the Water of the Florida Channel and 
8 ; by A. D. Bache, Sup't TJ. S. Coast Survey. — ^With 
xims. 

cated bj authority of the Treasnry Department to the American Ajsod- 
ation for the Advancement of Science.) 

•esults of the explorations of the Gulf Stream in the sur- 
the Coast, have been communicated to the Association 
DC to time, as phenomena of peculiar interest have been 
ed. 

)riginal plan of these explorations having been carefully 
and having proved successful, has steadSy been adhered 
e more recent observations have been directed to that 
the stream between Havana and Cape Florida, known as 
Quel and strait of Florida. 

e now to present four sections showing the depth and 
iture in this most important region of the Gulf Stream, 
results are from the observations of Commander B. F. 
nd Lieut. Commanding T. A. Craven, U. S. Navy, As- 
in the Coast Survey, whose names have already been 
led before the Association in connection with explora- 

Id spherical musket ball of "69 calibre weighed 840 grains. The new 
ket" ball of *58 calibre weighs 600 grains, while still heavier balls are in 
'ope. Thus we see in use balls surpassing in weight the musket ball, and 
lee, and even three timet the weight of the Swiss ball described in the text, 
to be, practically, the best in Europe. 



200 A. D. Bache on Gulf Stream EzplcraiionM. 

tions of the Gulf Stream, and furnish a suflScient guaranty that 
the results have all the reliability which care, cjcpericnce and 
zealous lal>or could give them. 

Section No. 1, from Cape Florida to Bernini was run by Lieut 
Commanding Craven, in May, 1855 ; Section No. 4, by Com- 
mander Sands, in May, 1858; and Sections 2 and S by Lieut 
Commanding Craven, in April and May of the present year, 
(1859). Sections 2, 3 and 4 are perpendicular to the direction of 
the Stream at distances of about fifty, one hundred, and two hun- 
dred miles from Cape Florida. The Florida strait is funnel- 
shaped, being about ninety miles wide at Havana and about forty- 
five miles wide at Cape Florida, the narrowest part 

Form of boUom, — The area of the water way and the form of 
the bottom are represented on diagrams 7, 8, 9 and 10. The 
Arabic numerals at the top represent distances from the Florida 
coast (the Keys) in miles, and theEoman numerals, the positions 
at which observations are made. The numbers at the left hand 
represent the depth in fathoms. 

Commencing at the Cape Florida section, it will be seen that 
there is a rapid descent of the bottom to the Havana section, 
from three hundred and fifty fathoms to eight hundred fiithoms^ 
or tw'cntv-seven hundred feet in a distance of two hundred milea. 

_ ^ 

The most shallow as well as the narrowest part of the Stream is 
therefore at Cape Florida. The deepest water follows the coast 
of Cuba and tne Grand Banks, the depth being eight hundred 
fathoms at a distance of only five miles from Havana, nearly 
four hundred fathoms within five miles of Salt Key Bank, and 
three hundred fathoms close to the island of Bemini. The de- 
scent from the Florida side is for the most part gradual, but from 
the opposite side abrupt. This effect seems to have been pro- 
duced oy the action of the sub-current in wearing a deeper chan- 
nel upon the concave side of the Stream. At Havana there is 
an abrupt descent of nearly a mile within five miles of the shore, 
while on the side of the Tortugas and Key West the water is 
comparatively shallow, and the descent gradual. This fact goes 
to confirm the conclusion that the stronger current of the Gulf 
Stream makes the circuit of the Gulf of Mexico, since, if it im- 
pinged directly upon the island of Key west and the Tortugas 
we should find its effects in the wearing of a deeper channel oa 
that side. 

TEMPERATURES. 

Chaiige of temperature wiHi depth, — In a former communicatioa 
the laiv of change of temperature with depth was discussed, and 
types of the curves representing the law were given for different 
parts of the Stream. The curves were all merely modifications 
of a more general form. Thus, the cold water between the Gulf 
Stream and the Coast gave one form ; the axis of the Stream 
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lotlier ; and the water beyond the axis a third form, while in 
e strait of Florida a fourth was developed. It would be nat- 
•al to expect in the course of many years' explorations by dif- 
rent individuals with different instruments not even of the 
me class, that general phenomena of this character should pre- 
nt some contradictions and some inexplicable results. Expe- 
ence however has confirmed the first conclusions and the con- 
ancy of the phenomena. It is not difficult, having the curve 
presenting the temperatures at any position from the surface to 
le depth of several hundred fathoms to determine from the tem- 
3ratures alone, in what part of the Stream they were taken. 
Temperature in a direction perpendicular to tlie Stream. — Dia- 
rams 2, 8, 4 and 6, show the changes of temperature for the 
.me depth in each of the sections, and diagrams 7, 8, 9, and 10, 
le deptn for the same temperature. 

Bands of warm and cool water, — ^In the section from Cape Flor- 
a to Bernini, the division of the Stream into bands is plainly 
chibited, though more faintly than in the northern sections, 
id the form of the bottom in this section shows the elevations 
id depressions corresponding to the divisions. In the sections 
uth of Cape Florida, all traces of the bands seem to disappear 
well as the ridges of the bottom. The bands therefore seem 
have their origin near Cape Florida, and the conclusion stated 
me years ago, as the probable one, is strengthened, that they 
B caused by the ridges and valleys of the bottom parallel to the 
neral course of the Stream, and along which the Stream and 
anter stream have their course. 

The Cold WciL — The cold wall, as an exception to the remark 
ide above in reference to the bands, is traced as far as the Tor- 
gas, and is plainly shown in all the sections with more or less 
atinctness. In the Sombrero Key section (No. 3) it is strongly 
strked at depths ranging from seventy to a hundred fathoms, 
lile in all the sections the warm water at the surface overflows 
e cold wall and reaches quite to the shore. 
Diagram No. 6 represents the comparative curves of the cold 
ill in different sections of the Gulf Stream, including those in 
e Straits of Florida. The figures at the top show the distances 
the cold wall from the shore in the different sections, and the 
imbers on the left the degrees of temperature. The curves are 
awn for different depths in the several sections, as shown in the 
>tes at the bottom of the diagram. The curves g, A, i, i, rep- 
sent the cold wall in the four sections under consideration. 
I/ongitudinal Sections, — It has been found very difficult to de- 
ice any satisfactory law for the decrease of surface tempera- 
re alon*? the axis of the Stream owing to the variabilitv of the 
nperature of the water of the regions from whence the Gulf 
ream is supplied. Two modes of investigating the subject 

JKr;oXD SCRIES, Vol. XXIX, No. 8C.-MARCH, 1860. 

26 



202 A. jD. Bache on Gulf Stream ExpIoraiionM. 

have been pursued, one by following the stream from the Gdf 
of Mexico, and making hourly observations of the temperature 
of the water, and the other by comparing the mean temperatnrei 
of the various sections with each other, and with the tempera- 
ture of the Gulf of Mexico. In the first method, the vessel 
must be allowed to drift with the current of the stream, a diffi- 
cult condition except in the best weather, even for a day, and to 
float along thus, for hundreds of miles would rarely be practicir 
ble. Any motion communicated by sails or by steam must cany 
the vessel beyond the water in which she commenced her voyase, 
and the lateral overflow carries the water constantly from um 
axis toward the edges of the Stream. 

In the comparison of mean temperatures of the different sec- 
tions, the fact has been established, that the temperature of the 
water of the Stream at any poiut may be higher than at a point 
nearer the source, and hence vessels in running along the Stream 
may, and generally do, pass through water not of a constantly 
diminishing temperature, but from cool to warm, and the reverse. 
This is to be explained mainly though not entirely, by the vari- 
ability of temperature at the source. 

By taking tne mean temperature of any one section, and going 
back to the date of the departure of the waters from the Gulf of 
Mexico, as determined by the velocity of the stream, and com- 
paring the temperatures observed with the temperature of the 
Gulf waters, it was supposed that a solution of the question 
might be obtained. The temperatures were taken from the most 
authentic meteorological records of the Gulf for a series of years, 
and those periods sought which corresponded to tke dates desired. 
The uncertainty of the temperatures of the waters of the Gulf of 
Mexico, as obtained from air temperatures taken here and there 
along its shores rendered the results unsatisfactory. Enough 
seems to have been determined, however, to show that the sur- 
face temperature of the Gulf Stream along its course is variable; 
that a vessel sailing along the axis at a more rapid rate than the 
motion of the stream, will pass through water of higher and lower 
temperature, depending generally upon two conditions, viz: the 
distance from tne Gulf of Mexico, and the temperature of the 
Gulf at the time the water entered the straits of Florida; and 
further, that the latter cause is the predominating one in the parts 
of the Gulf Stream adjacent to the Atlantic coast where the cur 
rent is rapid. 

The influence of the form of the bottom in forcing the cold 
counter current of the bottom upward, has been adverted to, and 
the fact appears to be well established in the cross sections where 
the ridges and valleys parallel to the direction of the stream sep- 
arate it into bands of warmer and cooler water, and this conclu- 
sion, as has just been stated, is strengthened by the fact that the 
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Is and ridges simultaneously disappear soath of Cape Flor- 
The phenomenon is moreover strikingly exhibited in the 
[itadinal section of the bottom, in connection with the lower 
Dcratures. 

ne shallowness of the Stream in the strait of Florida, con- 
ed with the fact that the bottom fSsdls off rapidly to the north 
south afforded an excellent opportunity for testing the ques- 
. If the cold water of the unaer polar current follows the 
om, it should appear in the shallow part of the strait, and 
I the warm water of the surface, and the cold water of the 
om, would approach each other. Diagram No. 1 shows the 
^es of 40^, 45°, and 50° (bottom temperatures) alons the 
lest part of the stream, oommenciDg at Sandy Hook, and ran« 
; as far as the Tortugas. All these curves rise with the hot- 
and pass over the ridge which divides the bed of the Atlan* 
rom tnat of the Gulf of Mexico^ and again £aJl with the slope 
be bottom towards the Gulf. - In the narrowest part of tne 
% where the depth is three hundred and fifty fathoms, the 
oerature from the surface to the bottom, ranges between 80° 
40°. 

ft the effects of pressure on Saxton's deep sea thermometer. — ^In the 
oration of the Gulf Stream, the temperatures below one hun* 
. fathoms have mostly been determined by Saxton's metallic 
mometer, and although the results have been consistent 
Qgst themselves, and have agreed well with the indications 
;her thermometers, yet it was thought advisable to determine 
effect of pressure by direct experiment, 
ixton's thermometer consists essentially of a compound rib- 
of silver and platinum fused and pressed together by rollers. 
\ ribbon is wound in a spiral form, one end of the spiral 
g firmly fastened to an interior solid axis and the other left 
Upon the free end is placed an index arm which moves 
• a circular graduated scale carrying with it a friction hand 
idicator which is left at the extreme point of the arc reached 
the true index. The instrument is enclosed in a case to 
5h the water is freely admitted. A variation of temperature 
imediately noticed, as the effect is to give a rotary motion to 
index. 

he experiments to determine the effect of pressure were made 
IV request by Mr. J. M. Batchelder with means devised by 
•^Thomas Davison at the Novelty Iron Works. The follow* 
description of the apparatus employed, is given by the last 
ed gentleman. 

The gauge consists of a brass cylinder H, about eight inches 

into which a steel plunger is fitted, the upper part of the 

ger at A being -70 of an inch in diameter, and the lower at 

Dout '786, so that the difference in area of the ends is equal 
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to one tenth of a square inch. The cylinder is bored out a little 
larger than the plunger except for about a fourth of an inch near 
each end at C and D where both are accurately fitted. To the 
branch E a pipe connects, communicating with the hydraulic 
cylinder and leading the water into the centre of the gauge which 
it reaches after passing through the chamber F filled with sponge 
to prevent any impurities in tne water from reaching the plunger. 
The upper end oi the plunger connects by a wire W, to a spring 
as shown in the sketch at G, so constructed as to indicate pres- 
sure from to 450 9>s., the spring being so strong that 450 fts. 
produce a movement of the plunger equal to three-eighths of an 
inch. It is evident that as the diiference in area of the ends of 
the plunger is one-tenth of an inch, one hundred pounds pressure 
from the water on this surface, as indicated by the balance, would 
equal a pressure of water of 1000 fcs. per inch, or a pressure ten 
times as great as that indicated by the balance throughout its 
scale. The only difiiculty in the use of the gauge is that of fit- 
ting the plunger to the cylinder so that while it is perfectly free 
to move it is also perfectly water tight. This difficulty however 
has been overcome, and much advantage was also derived from 
Mr. Batchelder's suggestion for supplying the wear of the plun- 
ger and cylinder by depositing brass on the plunger througn the 
galvanic process." 

Connected with this gauge by a pipe is a strong wrought iron 
cylinder, sixteen inches long by four inches in diameter, in which 
the thermometer was placed, the opening being firmly closed by 
a screw plug. This second cylinder was immersed in a tub of 
water for the purpose of regulating the temperature. The ther- 
mometer once placed in the cylinder, is not again removed, the 
index being read by means of a mirror until the observations are 
completed. By the use of this apparatus, the effect of pressure 
up to 4000 lbs. per square inch was observed upon two thermom- 
eters, and the results are given below. The observations were 
made to indicate the effects of 500, 1000, 1500, 2000, 2500 fts. 
pressure, etc. Seven series of experiments were made with 
thermometer No. 5, and five series with No. 10. The mean 
results show that a pressure of 1000 lbs. per square inch has no 
efiect upon the thermometer ; at 1500 !bs. the effect is less than 
one degree ; and from 1500 to 4000 ibs. per square inch, the 
effect is to diminish the readings, the maximum effect being 
seven degrees. 

The diagram exhibits the law of diminution by increase of 
pressure, and the depth corresponding to different pressures. The 
correction to be applied varies with the depth. For thermometer 
No. 5 it is only four tenths of a degree Fahrenheit at the depth 
of 600 fathoms. For thermometer No. 10, it is one degree at the 
same depth. 
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^t 1500 fatboms tbe coireotions are respectively five and a 
f and seren degrees. 

fl'early all the temperatures observed in the Gulf Stream bave 
n taken at depths less than six hundred fathoms. 

ik showing differences of readings of Saxton's Thermometer under 
pressure and free Jrom pressui'e. 
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\jn. XIX. — On the (^emical ChmposUion of Peetolite; hj 
J. D. Whitney. 

L FEW years since I made some examination of specimens of 
adiated £brou3 mineral from Isle Royale, Xiake Superior, 
ich proved on annlysis to be peetolite. A mineral, closely re- 
ibling peetolite, from Bergen Hill, New Jersey, which had 
n. analyzed by L. C. Beck, and considered by nim aa identi- 
with the stellite of Thomson, was examined at the same time 
I found to agree in composition with peetolite, as bad been 
viously suggested by J. D. Dana. Both the stellite and Wol- 
:onite of Thomson were referred by me, at that time, to pec- 
te,* a reference the correctness of which baa since been 
wn by Messrs. Heddle and Greg, in a paper on the composi- 
1 of the English varieties of this mineral.f 
llotwithstanding so many analyses of peetolite have been made 
different chemists, there has not been a sufficient accordance 
the results obtained to justify a positive decision as to the 
1 formula of the mineral, althougn that of Von Kobell has 
n generally adopted. It will be sufficient to refer to the va- 
js published analyses, to see that there is but an unsatisfac- 
f degree of uniformity in their results, whether of specimens 
m American or European localities. Thus, for instance, in 
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Yon Kobell's analysis of the Monte Baldo pectolite, the silica is 
given at 61*3 j)er cent, while other analyses of Scotch and 
American varieties give as much, in some instances as 64 and 
55 per cent of that substance. In the like manner, the amoont 
of lime, as stated by different analysts, varies from 29*8 to 85*2 
per cent, while there is even less agreement in the water, which 
IS given at from 041 to 8*39 per cent 

The difficulty of procurine, in a perfectly pure state, a mbc- 
ral which onlv occurs in a nnely-fibrous condition is undouU- 
edly one of the principal causes of these discrepancies in the 
analyses ; but it is also possible that the unusual care required 
for the correct determination of the silica in the very soluble 
class of minerals to which pectolite belongs may not, in all cases, 
have been appreciated. Tne ^at abundance and purity of the 
specimens of this mineral which have been obtained from the 
tunnel of the Erie railroad, recently excavated through Bergen 
Hill, seemed likely to obviate the first difficulty mentioned 
above. The results of three analyses indicated that this ma- 
terial was really of almost absolute purity, while no pains were 
spared to effect a complete and accurate separation of tne various 
ingredients, and especially of the silica. 

The pectolite dissolves more or less completely in chlorohj- 
dric acia, according to the strength and quantity of the latter. 
By using a considerable excess of rather dilute acid, all, or 
nearly all, the pulverized material may be dissolved into a clear 
liq^uid. As the attack is usually performed, a portion of the 
silica remains in solution and the remainder separates as a flockj 
precipitate. 

The following experiments show the difficulty of estimatine 
the silica correctly in this class of highly soluble silicates, and 
the necessity of unusual precautions in its determination. 

On digesting the ignited mineral with acid until a perfect at- 
tack seemed to have taken place, the solution gelatinized on 
evaporation, and there was no perceptible gritty feeling when it 
was stirred with a glass rod or the spatula; on separating the 
silica, however, after evaporating to dryness, moistening with 
acid, and adding water, in the usual way, its amount was found 
to be equal to 62*10 per cent of the substance taken. 

Anotner portion of the unirjnitfd mineral was attacked hy 
acid, and the silica separated without evaporating to entire dry- 
ness; its amount equalled only 35*6 per cent To procure the 
whole amount of this substance present in the mineral, and un- 
contaminated by any traces of the bases, it was found necessary 
to use the unignited substance for the attack with acid, carefolly 
to evaporate to entire dryness over the water-bath, then to 
moisten the dried mass with strong acid and allow it to stand 
for some time before adding water and filtering. These precau- 
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IS will give a perfectly pure silica, but not all of it, as two or 
Be per cent will still remain in the solution, a part of which 
1 go down with the ammonia precipitate, and the remainder 
found after driving ofT the ammoniacal salts, (the lime having 
n previously separated,) and igniting the residuum. 
Phe following are the results of three analyses of as many 
ierent specimens of the pectolite from the Bergen Hill tunnel. 
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rhe direct determination of the water on the substance dried 
30** C. gave, for ii, 8*08, and for ill, 2*75 per cent Specimen 
Grom the Wheatley Collection, Union College, was apparentlv 
purest ; it was a fragment of a mass, the fibres of which 
re several inches in length, slightly divergent from a common 
itre, and being nearly transparent and evidently quite free 
en any admixture with quartz or any other foreign substance. 
]n analysis ui the oxygen is as follows : 
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f we attempt to express this ratio by a formula, we have 

]Sa»Si* + 40a8Si«+8fl. 

B percentage demanded by this formula is given below, by 
ade of that required by Von Kobell's. 
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't is evident, from a comparison of the figures given above, 
t the formula now suggested agrees more nearly with the re- 

Hie atomic weighte used are as foUoiri: 

Kas=:28 : Cas:20 : Sis=21, H beiiig s=l. 
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suits of the analyses of the Bergen Hill pectolite than any yet 

proposed. As written here, its relations to that of spodumene 

are to be noticed, as also to those of Wollastonite and pyroxene. 

The latter connection will be made plainer by writing the for 

inula of pectolite thus: 

&» Si«. 

& being (Cat + Srai+fii). 
Northampton, "hitm^ Feb. 1859. 



Art. XX. — Notes on the Ancient Vegetation of North Ameriea; 
by Dr. J. S. Newberry. In a letter to Pro£ Dana, dated 
Santa Fe, New Mexico, Oct. 15th, 1869. 

Dear Sir : — I have just returned to Santa Fe after an absence 
of three months, spent in an examination of the geological stmo- 
ture of the country bordering the San Juan and Upper C!olora- 
do rivers, in Utah and New Mexico, connected witn the War 
Department topographical survey under Capt Macomb, Topog. 
Engrs. 

The region visited proved interesting in many respects — beau- 
tifully picturesque and unexpectedly productive — covered with 
ruins, and once densely populated by a race that has now en- 
tirely abandoned it. 

I would cheerfully give you a sketch of its remarkable physi- 
cal and geological structure, but the results of the expcSiition 
will doubtless be published in detail by the War Department, 
and it is not proper that any part of them should now be given 
to the public. I will say however, in general, that our field of 
exploration includes an immense labyrinth of great coflous, 
scarcely less abysmal than those of the Lower Colorado in which 
\ve were last year involved — some of which are over a mile in 
depth — and even more varied and wonderful in character. The 
sections exposed in their walls permitted me to measure and ex* 
amine all the strata between the base of the Carboniferous and 
the summit of the Cretaceous series ; the latter formation attain- 
ing a thickness of 4000 feet, and occupying an immense area 
west of the main divide of the Eocky Mountains. 

Our work this season connected on the south with that of the 
party with which I was associated last year under Lieut. Ives, 
T. E. — and combining the results of both expeditions, I have 
now a complete and detailed section of all the rocks composing 
the great central plateau of the continent, from the base of the 
palaeozoic series to the summit of the Cretaceous. These strata 
are conformable throughout, and over 10,000 feet in thickness. 
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The collection of fossils made, both animal and vegetable, is 
lite hirge, and, with considerable new matter, includes what is 
uch better, many well known species of which the geographical 
nge will be seen to be much greater than has been heretofore 
pposed. 

I was agreeably surprised to find here on my arrival, the May, 
ily and Sept. numbers of the Journal, published during my 
sence, by which I have been in a degree placed au courant des 
'aires scieniifiques. In the articles in the July number from the 
n of my friend Mr. Lesquereux, I have been much interested, 
they refer to matters which have engaged much of my atten- 
)n for some years. In the letter of Prof. Heer there is bow- 
er a passage which seems to me to require notice ; although, 
uatea as I am, without specimens or books for reference, I am 
Eux^ely prepared to take up the discussion of the questions in- 
»lved in it This is the less necessary now, as what I have to 
y in reference to them will be found in extenso in the reports 
i the geologv of the countrjr west of the Mississippi which I 
kve made or nave in preparation for the general government. 
The paragraph to which I allude is as follows : — 

" Tour views of the grradation of the flora of North America agree 
rfectly with what we find in Europe. This led me to believe that the 
ants of Nebraska belong to the tertiary and not to the cretaceous forma* 
m. It is true that I have seen only some drawings which were sent to 
e by Messrs. Hayden and Meek ; but they are all tertiary types. The 
pposed Credneria is very like Populiis ieuce^ Ung^ of the lower Mio- 
ae, and the EUinghauMana seems hardly rightly determined. Besides 
is a genus badly founded, and which has as yet no value. All the 
her plants mentioned by Dr. Newberry belong to genera that are rep- 
lented in the Tertiary and not in the Cretaceous. And it is very im- 
obable that in America the cretaceous flora has had the characteristic 
ants of the tertiary ; and this would be the case if these plants did be- 
dg to the Cretaceous.'^ 

It will be seen that Prof. Heer in this paragraph makes seve- 
1 distinct statements, which for the sake of brevity, I will no- 
96 in the order in which they occur. They are, 
lat That the fossil plant I supposed to be a Credneria is very 
ke Populiu leuce, Ung. 

2d. The BUingshausenia (called erroneously JEUinghausiana) is 
Tongly determined. 

8d. That the genus Euingshausenia is badly founded and has 
value. 

4th. That all the other plants enumerated by me are repre- 
mted in the Tertiary and not in the Cretaceoua 
5tL That it is improbable that in America the Cretaceous 
Dra had the characteristic plants of the Tertiary, as would be 
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the case if the plants of which outline sketches were sent to 
Prof. Heer by Mr. Meek, were Cretaceous. 

To which I reply, 

1st. The plant I considered a Oredneria is not Popuha he 
Unger, which, according to his descriptions in the Foes. Fbr. t 
Sotdca and Oenera et Species Plant. Foes, has a toothed maigii 
while the leaf in question is entire. 

I have recently obtained more and better specimens of thi 
fossil, of which I have apparently three ^)ecie8, but as yet hn 
not had opportunity to study them carefully. 

They strongly resemble some of the species of that portion ( 
the oldf genus Oredneria to which Stiehler left the name {C. int 
gerrivia, &c.) when he established his genus Mtingshatieenia. ] 
may prove a new genus. Further study will alone determine thi 

2d. That I was wrong in considering some of Dr. Hayden 
fossils generically identi^ with those Stiehler designated by tli 
name Ettingshausenia, I am by no means prepared to adroit 

Prof Heer has had but a single outline sketch of the plan 
and can hardly speak decisively on the subject When at WasI 
ington I had before me all the figures and descriptionB of Stiel 
ler, Zenker, Dunker, Bronn, and Unger, of the genus Oredneri 
and a large number of specimens in good preservation, for con 
parison. To me, and to Mr. Meek, who examined the subjei 
with me, there seemed to be a marked correspondence in eenen 
form, texture and nervation, between our specimens and son 
lobate Crednerias {Ettingshausenias Stieh.). W ith these I regards 
our fossils as generically identical, and shall continue so to r 
card them until the question — ^if question there be — can 1: 
definitely settled by a comparison of specimen with specimen- 
old world and new. 

3d. Whether Stiehler was in error in establishing the geni 
Ettingshausenia upon a group of species of Oredneria^ I will n( 
pretend to say, for I have nothing like the ample material pa 
sessed by him when he made the division ; indeed this questio 
has nothing to do with that now before us. 

It is true that at the Smithsonian Institution I had access f 
nearly everything that has been published upon the genus Cm 
neria, and it seemed to me the most natural thing in the worl 
that Stiehler should give generic value to the cuneate or lobil 
form, and strongly marked yet finely reticulated nervation, whic 
characterize the group of species of Oredneria of which C. cune 
folia may be taken as a type, while he left the broadly rounded 
entire, or merely toothed leaves, with a sparse and reotangok 
nervation, such as C. iniegerrima — ^leaves not very unlike thoi 
of Ooccoloba — ^to which they have been compared — to retain thi 
name of Oredneria. 
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The vindication of his accuracy may^ doubtless, be safely left 
3 Stiehler. At least it would be nothing short of arrogance 
OT any one who had not before him a suite of the specimens 
ompared by Stiehler, to review his work and pronounce it 
ither erroneous or correct 

4th. The statement that aside from the so<»lled Oredneria 
nd JEUingshavsenia, all the genera enumerated in my letter to 
lessrs. Meek and Hayden, are represented in the Tertiary and 
ot in the Cretaceous, is at least surprising. I am almost in- 
lined to infer finom it that Prof. Heer, though confessedly the 
ighest authority in reference to the Tertiary flk)ra of Europe, 
as n^lected to acquaint himself fully with that of the Greta- 
30US jR>mmtion. He makes the statement doubtless in good 
lith, but he can hardly have seen 3tiehler's paper on the Cre- 
koeous plants of Blankenburg, and if he has not seen that he is 
srtainly not yet prepared to discuss intelligently the claims of 
Ittmgshausenta to be recognized as a good genus ; nor indeed 
le Cretaceous flora in any of its aspects. 
Whoever will take the trouble to examine Stiehler's paper 
Pakeontographica, 1857) will see in the enumeration of plants 
nmd in the Lower Cretaceous strata (Quader sandstein) Popu- 
i8j SimUxj Acer, and several other genera which Prof. Heer says 
re represented in the Tertiary but not in the Cretaceous. 
The fossil flora of Blankenburg is indeed strikingly like that 
r our Lower Cretaceous formation, from which the plants that 
ave given rise to this discussion have been derived, except that 
ITS is more varied, and we have as yet found no palms or Cy- 
ydaoecR, 

5th. In regard to the probability or otherwise that the Creta- 
ons rocks of America should contain a flora similar to that of 
e Tertiary, it may be said, that it is not now a question of 
"obabilities but of fact, the evidence of the case being now he- 
re US, and in abundance. 

In what has heretofore been written- in reference to these fossil 
ants two ^eat questions have been raised, 1st, as to their bo- 
nical affinities, 2d, as to their geological position. 
As to their botanical relations— outline sketches of a few of 
c plants have been examined by Prof. Heer. By him they 
ere decided to contain representatives of the genera Lirtoden- 
tm, PopuhiSf Laurus, Sapotacite.'t, PhylliteSy Leguminosites^ &c., 
id were pronounced Lower Miocene. 

The entire collection was placed in mv hands for examination 
id description before I knew thatProt Heer had been written 
on the subject. I supposed I found among them Liriodendrov^ 
ilix, Alntis, Popuhis, PlaianuSj Pyrus, &c., with the Cretaceous 
nera Credneria and Mtingshausenia and considered them Cre- 
3eous. That you may see on what evidence that opinion was 
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based, I enclose a copy of my letter to Messrs. Meek and Hay- 
den, which I chance to have with me. 

Washington, D. C^ Nor. ISth, 1858. 
Messrs. Meek and Hatdbn, 

Gents : The fossil plants which you requested me to examine, I hire 
looked over with great pleasure, and, in answer to yonr question as to 
the age of the strata from which they were derived, concur with you in 
the opinion that they belong to the Cretaceous epoch. They indode, 
however, so many highly organized plants, that were there not among 
them genera exclusively Cretaceous, I should be dtaposed to refer them 
to a more recent era. 

A single glance is sufficient to satisfy any one that they are not Tri- 
assic Up to the present time no angiosperm dicotyledonous plants have 
been found in rocks older than the chalk, while of the eighteen species 
which compose your collection sixteen are of this character. 

What was the general aspect of the flora of our Cretaceous continent 
we can only conjecture, as the specimens of it which we have, represent 
only its ruder and coarser elements, — the leaves of some of its deciduous 
trees, which, perhaps by an annual frost, were, as now in autumn, scat- 
tered on the surface of stream, lake, or sea, and, sinking, mingled with 
the sediment accumulating at the bottom. 

In such an herbarium we could expect to find little else than the rsKoi 
of some of the ligneous plants, and a very imperfect picture of the flora 
of the period. 

The evidence furnished by your specimens is, however, good as fiir u 
it goes, and we are warranted in inferring from them the existence of t 
more highly organized flora during the Cretaceous period than has usu- 
ally been attributed to it. 

A flora so highly organized, embracing so many angiosperm dicotjl- 
cdonous plants, should lead us to expect the discovery of what have not 
yet been found, plants of this rank in the Jurassic and Triassic rocks. 
Such a flora as is indicated by your specimens, could hardly have at once 
burst into l>eing, but was doubtless preceded in the older formations by 
more or less highly organized plants, the prophetic types of those which 
followed them. 

From the enumeration of the genera represented in your collections it 
will be seen that the flora of the Cretaceous epoch was not very unliks 
that of the temperate portions of our continent at the present time. Th« 
same thing may be said of the Miocene Tertiary flora of the Upper Mis- 
souri so fully illustrated in the collections of Dr. Hayden. In both the 
tropical and sub- tropical forms so common in the floras of the same pe- 
riod in Europe, are apparently wanting ; indicating a greater relative uni- 
formity of climate during the later geological epochs, and carrying the 
aspects of nature of the present, far back into the past ' Thus it may be 
said of our plants as of our fishes, that many of them are '* old-fash- 
ioned" types. 

An interesting fact in this connection, to which I can only allude, is that 
the later extinct floras of Europe are more like the existing flora of North 
America, than is that now growing over the rocks which contain them.* 

• iDclading as tJiey do lAquidambar, Liriodendron, <tc, now exclusively American. 



Cornus, 


Salix, 


Liriodendron, 


Magnolia ? 


Pyrus ? 


Credneria, 


Alnus, 


EttiDgshaufienia. 
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The sp^es of your fossil plants are probably all new, though generally 
closely allied to tlie Cretaceous species of the Old World. From the 
limited study I have given them, I have referred them to the following 
genera : 

Sphenopteris, 

Abietitea, 

Acer, 

Fagus, 

Populus, 

Of these the last two are exclusively Cretaceous and highly character- 
istic of that formation in Europe. 

For comparison with the preceding list of genera, I subjoin a catalogue 
of the Cretaceous genera found at Blankenburg in the duchy of Bruns- 
wick, given by Stiehler in the PalcBoniographicay Sept 1857. 

Credneria, Pterophyllum, Comptonites, 

( Chondrites, Flabellaria, Populus, 

Alga < Halymenites, Pinites, AInites, 

( Delessertites, Geinitzia, Acer, 

Equisetum, Araucarites, Quercites, 

Pecopteris, Salicites, Juglandites. 

I may say, in confirmation of the assertion that your fossil plants are 
Cretaceous, that I found near the base of the Yellow Sandstone series in 
New Mexico — called Jurassic by Marcou, — a very similar flora to that 
represented by your specimens, one species at least being identical with 
yours — associated with Inoceramus^ GryphcBO^ and Ammonites^ of Lower 
Cretaceous species. Yours, <kc., 

J. S. Newberrt, 

Since that letter was written, I have added largely to my ma- 
terial illustrative of the American Cretaceous fauna and flora, 
having been for some months engaged in studying that forma- 
tion over a large area, and where it exhibits an unequalled de- 
velopment 

Of the geological age of the deposits which contain the fossil 
leaves of which sketches were sent Prof. Heer, there cannot now 
be the slightest doubt. I have in ray hands over sixty species of 
dicotyledonous plants obtained from the Cretaceous formation. 
At least half of these are derived from near the base of that sys- 
tem in New Jersey, Nebraska, Eastern, Middle and Western 
Elansas, New Mexico and Utah, collected by Prof. Cook, Mr. 
Meek, Dr. Hayden and myself. Some of the species are common 
to nearly all the exposures of the Lower Cretaceous sandstones, 
which I have examined, and everywhere serve for the accurate 
identification of these strata. Overlying the rocks containing 
all this flora, in the same continuous section, where the strata are 
conformable and undisturbed, both Dr. Hayden and myself have, 
in repeated instances, found many of the most characteristic fos- 
sils of the chalk, such as Oryphcea Pitcherij Inoceramua problem- 
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atictiSj Ostrea congesta, Baeuliies ovcUus, Ammonites placenta^ Sea- 
phites Oonradi, Ptychodus Whipflei^ &c. 

The botanical character of this group of plants is, in all essen- 
tial respects, just what I represented it to be in my letter to 
Meek and Hayden. Among them are certainly Populus^ SaUx, 
AlniLSj Platanus, Liriodendron^ Fagva^ Quercus, &c, the most com- 
mon genera in our present forests. 

The plant regarded by Prof. Heer as identical with Unger's 
Laurus primigenxa is not a Laurus, but a SaUx, as Pro£ Heer 
would have seen if the specimen had been sent him, instead of 
an outline sketch. As I nave before said, his Pdpuhts leueet is 
not that species. The plants which he calls Sapotacites and Legu- 
minosites are of doubmd affinity, but certainly not referable to 
these genera. The latter has a nervation closely allied to that of 
some of the Khamnacefz, PhyUUes is not, as Prot Herr is made to 
say in Marcou's pamphlet on " American Greology," ** peculiar to 
the Lower Miocene, but is a ^neral receptacle for {bmil leaves 
of all ages of which the botanical affinities are doubtfol, just as 
CarpolUkes is a general name for fossil fruits. 

It is greatly to be regretted that Prof Heer could not have 
applied his ^reat knowledge to the specimens themselves rather 
than to outlme sketches ; or, at least, that he should not have 
been permitted to exercise his excellent judgment unbiased bj 
erroneous oral testimony. 

The remarks of Prof. Heer on the fossil plants from the Pacific 
coast described by Mr. Lesquereux, are exceedingly interesting 
as forming a new page in the botanical history of American geol- 
ogy, and yet the quite diflferent flora which has come under my 
observation from the Miocene strata of another part of the con- 
tinent proves that what he has predicated of the flora, and hence 
the climate of the continent, though doubtless true of the region 
where Dr. Evans' fossils were found, is not of universal appli- 
cation. 

The study of the floras of the diflFerent geological formations 
has always seemed to me to promise much toward giving us a 
just idea of the physical geography of our continent, during the 
different geological epochs. Acting on this conviction in such 
parts of the continent as I have visited, the fossil plants found, 
and the nature of the sediments containing them — ^generally the 
direct debris of the ancient land — have been to me objects of 
special interest and attention. 

The general results of these obsers^ations on the extinct floras 
of Nortn America may be very briefly stated as follows : 

1st. The flora of the Devonian and Carboniferous epochs in 
America was, in all its general aspects, similar to that of the Old 
World, which has been so fully described ; most of the genera, 
and a larger number of species than at any subsequent period 
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been common to the two sides of the Atlantia The rela* 
mber of identical species has, however, it seems to me, 
>mewhat overrated. In many of the species regarded as 
ne in Europe and America, the American plants present 
mt or constant characters which may serve to distinguish 
These differences, though frequently remarked by wri- 
ive not been thought to have a specific value ; yet it is 
ertain that they are as tan^ble and important as those 
now separate many Amencan and European species of 
plants and recent or fossil animals. I have a conviction 
3 progress of science will considerably diminish the pro- 
i of identical species ; a closer scrutiny and more extensive 
rison of specimens resulting in the discovery of constant, 
I inconspicuous characters which shall be ultimately con- 
to be specific. 

true also that in molluscous palaeontology, recent geology 
tany, the number of species common to Uie two continents 
m considerably reduced of late years ; a large number of 
za,n representatives of European species at first considered 
al firom their striking and obvious coincidences, having, 
ser study, afforded constant, though less conspicuous 
ices. 

The Permian, Triassic and Jurassic rocks have hitherto 
ed us but few species for comparison, but the material is 
ing, and I have now on hand quite a collection which has 
I been studied. Enough is already known to show that 
jat revolution which took place in Europe at the close of 
rmian epoch was matched Dy a parallel though less sudden 
) in the flora of America. 

3 as there the Lepidodendroid trees, the SigtUarice, the 
"athice, the AsteropnyllUo^ and the great variety of ferns 
ive character to the Carboniferous vegetation, were super- 
by Voltzia^ Tceniopteris, Oamptopieris and a varied and beau- 
ycadaceous flora, in which were many species of Zamites^ 
{yUum, Nilssonia, etc., the representatives of those of the 
of Gymnosperms," which culminated in the Jurassic epoch 
rope. 

ing this great interval the generic correspondence between 
ras of Europe and America was perhaps as plainly marked 
•ing the Carboniferous age, but the relative number of 
ial species was apparently smaller. 

At the commencement of the Cretaceous epoch the flora 
continent was again revolutionized and the vegetation of 
iperate portions given the general aspect that it now 
ts. 

I statement will surprise many, for the flora generally as- 
to the Chalk perioa is greatly different firom that of the 
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present Unger has thus represented it, and Brongniart calls it 
a transition from the great Cycadaceous dora, of the Jurassic 
period, to the Angiospermous flora of the Tertiary. In Europe 
the Cretaceous flora was, apparently, more like that of the Lias 
and Oolite than in this country, for while the genera /Sb/iz^ Acer, 
Populus, Alnus, Quercus, &c., were then introduced there as here, 
its general aspect was modified by the presence of numbers of 
Ci/cadacecBj and its sub-tropical character attested by fisin-palms. 

We may find hereafter, in other parts of the continent than 
those in which I have examined the Cretaceous strata, fossib 
which shall assimilate our flora of that period more closely to 
that of Europe, but as far as at present, known, our plants of 
this age present an ensemble quite different I have now some 
sixty to seventy species of Cretaceous plants collected in New 
Jersey, and in various parts of the great Cretaceous area of the 
interior of the continent, all of which indicate a flora very sim* 
ilar to that now occupying the same region ; many, perhaps mos^ 
of the genera being now represented in our forests — such as Li- 
riodendron, Platanus, Acer, Populus^ Salix^ Alnus^ P(^(p^t ^• 
These specimens have been collected in localities included between 
the 86th and 41st parallels of latitude, but ran^ from the 74th 
to the 110th of longitude. Nowhere within this area have I yet 
detected any traces of palms or any indications of a tropical cli- 
mate. At the base of the Yellow sandstone series of New Mex- 
ico, (Lower Cretaceous,) I have found a varied and interesting 
flora, containing Pterophyllum, Xilssoniaj Camptopterisy &c., with 
a few Angiosperm dicotyledonous leaves. This is evidently the 
point of junction between the Cycadaceous flora of the Jurassic 
age and that of the Chalk ; for in the entire overlying Cretaceous 
strata, 4000 ft. in thickness, though Angiospermous leaves are 
abundant, those of Gymnospermous plants were nowhere discov- 
ered, nor any traces of palms, either leaves or stems. The sand- 
stones of the Cretaceous series contain immense numbers of sili- 
cified trunks but they are for the mast part coniferous. 

4th. For the glimpses I have obtained of the Tertiary flora of 
North America I am mainly indebted to the kindness of Dr. 
Haydcn, who has spent several years in most successfully explor- 
ing the geology, botany and zoology of the country bordering 
the Upper Missouri. Among his rich collections are fifty or 
more species of beautifully preserved fossil plants from the Mio- 
cene, which have been put in my hands for examination, and of 
which descriptions will be published immediately after my return 
to Washington. 

Not having the specimens, or my notes on them, with me, I 
can speak only generally of the flora they represent. I remem- 
ber, nowever, that they include species of PlcUanus, — one of 
which closely resembles Unger's great P. Hercules and is perhaps 
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as large ; PopuluSj Acer, Cnstanea^ Sapindus, Carpinus^ Ulmus, 
Diospip-os^ Quercus, Salix^ Taxodiicm^ and others which indicate a 
flora in all its general aspects similar to that now occupying the 
Valley c>f the Mississippi. A few plants in the collection would 
seem to have required a somewhat warmer climate than that 
which the localities where they are found enjoy at present ; but 
there are no palms among them, nor any of the tropical genera 
Cinamomum, StercuUa^ VombeyopsiSj &c., so common in the Ter- 
tiary strata of Europe. 

In the enumeration of the Miocene plants of the Pacific coast, 
iven by Mr. Lesquereux in the May number of this Journal,* 

find also evidence of a marked and interesting difference of 
temperature during the Tertiary epoch, in different parts of the 
North American continent, uncW the same parallels of latitude. 
Mr. Lesquereux finds in Dr. Evans's collection Palms Salisburta, 
Cinamomumj &c., which indicate, at least a sub-tropical climate ; 
a flora q uite unlike that from the Miocene of the Upper Missouri, 
although, as he remarks, similar to that of the Miocene of Europe. 

T am tempted to dwell for a moment on the interesting glimp- 
ses of the physical geography of our continent in geological timos, 
which these facts and others that have come under my observa- 
tion afibrd ; for, to you, who*have done so much toward the elu- 
cidation of its geological history, this cannot, I am sure, be a mat- 
ter of indifference, but my letter has already grown to an unrea- 
sonable length. Let me then close with a few generalizations, 
referring you to my reports for all details of fact sustaining them. 

1st. A large continental area occupied the place of the interior 
of North America from the earliest ralaeozoic ages. 

2d. During the Carboniferous epoch this land sustained a veg- 
etation similar to that of the Coal period of Europe and Eastern 
America, though far less varied. 

8. Through the Triassic and Jurassic ages the sediments from 
the land were strikingly like in mineral character to those of the 
same age in the Old World : and the flora was characterized by 
a preponderance of Cycadaceous plants, analogous to those of the 
Jurassic of Europe. 

4th. In the Cretaceous age, the central nucleus of the con- 
tinent was sufficientlv extensive to furnish from its ruins arena- 
ceous sediments that now cover more than half a million square 
miles. These sediments contain vast deposits of carbonaceous 
matter, mainly derived from the land plants which covered the 
continent. As far south as lat. 35° these plants were for the 
most part Coniferous or Angiospcrmous, and included many gen- 
era now characteristic of temperate climates. 

Through the Tertiary epoch our continent had nearly the form 
and area it now has, the Tertiary deposits merely skirting its 

♦ xvYu, [2], 861. 
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borders. The Marine Tertiaries are nearly limited to the shores 
of the present oceans, while the patches of strata of that age 
found nearer the centre of the continent are all, so far as I have 
observed or heard, of fresh water or estuary origin. Between 
the western base of the Sierra Nevada and the Mississippi there 
are, I believe no Tertiary beds not of this character, and the lar- 

?er part of the great central plateau has never been covered with 
'ertiary or Drift sediments, but has, sinc^ the close of the Cre- 
taceous epoch, been as now, dry land. 

The facts which I have enumerated seem to indicate that over 
this ancient land the isothermal lines were curved much as now, 
and that during the Tertiary ages there was, perhaps, as greal 
a difference between the climate of the Pacific and Atlantic 
water sheds as exists at present. 



Art. XXI. — Abstract of a Meteorological Journal, kepi at MarMa, 
Ohio: lat. 39°-25 N. and Ion. 4^-28 W. of Washington City; 
by S. P, HiLDRETH, M.D.— For 1859.— [Thirty-third annual 
report.] 
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Rain 48*55 inches. 



'^^ Remarks on the seasons, — The mean temperature for the year 
1859 is 63*38, which is somewhat above the average for this 
locality. 

The amount of rain and melted snow is 48*55 inches. The 
average in a series of years, being fortj^-two inches, falling occa- 
sionally to thirty-two inches, and again rising, as in 1858, to 
near sixty-two inches, so that our climate is quite variable in 
this respect. The number of cloudy days bear testimony to the 
humidity of the year. 
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Winter. — ^The mean of the winter months is 87**'14, which 
nay be considered very mild for this latitude. The thermom- 
eter was at no time as low as zero, so that it did not make ice 
lufficiently thick for filling ice houses, only two or three inches 
)eing the extent of the best, and the main supply for sunmier 
ise was brought from the heads of the Muskingum river. Steam 
X)ats were laid up only a few days, by the floating ice, during 
Jie winter. In tne eastern states the cold was excessively se- 
vere. On the tenth of January, afl«r a great snow storm on the 
nghth of that month, extending from the borders of Pennsylva- 
aia to Maine, the mercury sunk in Salem, Mass., to 28° below 
sero, in the city of New York to 11** below, and at Ogdens- 
>urgh, N. Y., to —38°. The extreme cold on the Atlantic coast 
^as said to be greater than at any time during the last seventy 
^ears. 

Spring. — The mean for the spring months is 65°*90, an un- 
isual high range, being nearly four degrees above 1858, and 
nore than ten above 1857, that being only 45°-89, so that there 
s a wide range in the temperature of our springs, which is most 
rtjrikingly apparent in the blossoming of trees, especially that 
>f the peach, there being a variation of not less than forty days 
n the opening of the fruit buds of this highly prized tree. The 
Ater the bloom is retarded the greater tne cnance for a crop, 
3ut so variable is the climate of southern Ohio, that only one 
;eason in three can be counted on for the production of this de- 
icious fruit. The apple crop is rather more certain, and yet 
learly every other year is a lailure from the blighting eflFects of 
Ate spring frosts, ftut for this drawback it would be one of the 
most productive countries in the world in fruit, and the vallev 
>f the Ohio as celebrated pomologically as it now is for the growth 
>f Indian corn. The unusual heat of the spring is chiefly at- 
tributable to the month of May, which was 67 20, or six degrees 
ibove the average temperature, which is sixty-one degrees. The 
aeat was nearly that of June, and rarely experienced, as there is 
X)mmonly a difference of ten or twelve degrees in these two 
months. The peach was in blossom this year on the 28th of 
March, and the apple on the 12th of April. In 1857 the peach 
opened on the 2nd of May, and the apple on the 9tb. 

Summer, — The mean of the summer months is 7l°'I9, which 
is not much below the average, notwithstanding the uncommonly 
low temperature of June. The unprecedented occurrence of a 
jevere and destructive frost as late as the fifth of June over- 
wrhelmed the country with fear and astonishment; at a period in 
the growth of wheat usually considered as past all dfanger of 
ihis kind, a sudden change of temperature in one night spread 
iestruction and ruin to a large portion of the fields of this im- 
x)rtant cereal over all the central portions of the valley of the 
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Ohio, and extending from Iowa to northern New York. Indian 
corn shared largely in this calamity. The warmth of May had 
hastened the growth of this plant in many fields to the height 
of twelve or eighteen inches. In all such cases the fields had to 
be replanted, but where it was only a few inches above the 8^^ 
face it recovered from the injury, and produced a fair crop. The 
wheat being in full head, and much of the grain in the milk, was 
entirely ruined. Potatoes were badly frosted, but in a good mea- 
sure regained a healthy state. Peaches and apples, which in most 
orchards had attained the size of almonds, were so much dam- 
aged as to fall from the trees in a few days, and only certain 
favored localities ripened any fruit So serious an injury from 
untimely frost has not been experienced since the first settlement 
of the state in 1788. In the year 1834, severe frosts visited Ohio 
as late as the middle of May, but the wheat crop was not so far 
advanced, being only in blossom, and by throwing up new stalks 
from the uninjured root**, produced finally an abundant harvest 
Providcntiallv the autumnal frosts of 1859 were retarded until 
near the close of October, and the late planted fields of com 
were fully matured, to the great delight and wonder of the hus- 
bandman, for the failure of this grain would be a more serious 
calamity than that of wheat, as both man and beast largely de- 
pend on it for sustenance. 

Autumn. — The mean for the autumnal months is 52°*71, which 
is rather below the average, but was sufficient to ripen all the 
late crops. Sweet potatoes were uncommonly good in quality, 
and abundant in Quantity. Buckwheat was largely cultivalell, 
partly in place of the common grain, and produced a great yield. 
The Catawba and other grapes ripened well, and abounded in 
saccharine principle, so necessary in making good wine. The 
smaller fruits were plentiful, so that on the whole we have more 
cause to be thankful, rather than to complain of the dealings of 
Providence in the past year. 

Floral Calendar, etc. — February 25th, Bluebird heard; 27th, 
Yellow garden crocus in bloom ; ilarch 4tb, Many birds of passage 
seen and heard; 9th, White crocus; 12ih, Ilepatica triloba; 
14th, Golden bell or Forsythia viridis, Acer rubruni, (Red maple), 
Ulmus Americana; 16th, Hepatica acutifolia; 21st, Grass quite 
green in pastures; 22d, Magnolia conspicua, Claytonia Virg. ; 
26th, Reel cherry, Balm of Gilead, and Sugar mnple; 2fth, 
Crown Imperial; 28th, Peach tree, Red Pyrns Japonica, Hya- 
cinths; 29th, Sanguinaria Canadensis; 31st, Gooseberry. — April 
1st, June berry ; 2d, Dandelion, Pink colored Pyrus-Jajwn- 
ica, Cherry and Plum, Primroses; 4th, Flowering almond, 
Anemone nemorosa; 5th, Phlox divaricata, Dielytra cucul. ; 
7th, Aniionj\ triloba, Papaw; 11th, Burirandy pear, Trillium 
grandiflorum; 12th, Double flow.-Peach, Sil^eriau crab, Spirrea 
prunifolia, Cercis Canadensis, or Red bud; 13th, Apple tree; 
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li, Chickasaw plum, Strawberry, Sedum ternatum; 17th, 
lite ash tree ; 22d, Corn us Florida ; 24tb, Dodecatheon Amer. ; 
h, Harebell; 28th, Vernal snow drop; 80th, Tulips. — May 
Tree peony, var. papaw ; 4th, Haw tree, Dicentra spectabi- 

5th, Mountain ash, Aquilegia Canad. ; 6th, Magnolia tri- 
da. Viburnum, (Snow ball); 8th, European Horse chestnut; 
h, Rose colored peony. Yellow Harrison rose; 12th, Black- 
ry and Bobinia Pseudacacia; 15tb, Bose Acacia and Annual 
3s ; 16th, Iris Persica, Crimson peony ; 17th, Purple peony ; 
h. Moss rose; 19th, White peony, also several new peonies 
n seed planted five years ago, bloom first time ; 21st, Peas on 
le, planted in January ; 22d, Syringa Philadelphica, Straw- 
ry ripe; 24th, Bulbous Iris; 26th, Foliage of trees unusually 
i and fine; 27th, Fragrant peony, and large rose colored; 
b, Linocera fiexuosa; 50tb, Erigeron annuunu — June 1, Star 
Bethlehem; 2d, Common cherry, ripe; 5th, Severe frost, 
ing wheat, corn and fruit, made ice in a bowl of water, half 
inch thick, a few miles west of Marietta ; 12th, Canterbury 
. in bloom ; 19th, Red raspberry ripe; 23d, Pennsylvania lily 
>loom ; 27th, Wheat harvest begins in fields that escaped the 
It, on high hills, or where protected by the fog from the 
jrs ; 28th, June apple ripe. — July 6th, Chestnut tree in bloom ; 
, Sweet bough apple and Gravenstein ripe; 12th, Gladiolus 
i ; 13th, Blackberry ripe, but a large portion destroyed by 
St, American broom in bloom. — August 8th, Catherine pear 
5; 13th, Watermelon ripe. — September 1, St. Michael pear; 
h, Seckel pear fully ripe, 
n every month during the past year there has been more or 

frost, as in the year 1816. 



RT. XXTT. — Oeonraphical Notices; by Daniel C. Gilman. 

No. XI. 

JiOGRAPHiCAL SKETCH OF Dr. Karl Ritter. — The death 
Dr. Karl Ritter, the father of the modern science of Physical 
")graphy, and one of the most eminent and beloved of the 
jntific men of Germany, has already been announced in this 
irnal. We present herewith a sketch of his life, translated 
I condensed from a highly interesting tribute to his memory 
ich is attributed to the pen of Dr. Kramer of Halle, in the 
'lin Zeitschr, fiir allgemeine Erdkunde, 

IJharles Ritter was born at Quedlinburg the 7th day of Au- 
(t, 1779. His father, a man of noble character, fine feelings 
I a pious mind, was physician to the Abbess of the Convent 
re, and was much esteemed for his skill. However, in con- 
uence of the slanders of an envious individual, he lost the 
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largest part of his practice, and, although his Rood name wii 
restored after the lapse of two yeara, and his iuients returned, 
grief and sorrow had so heavily weighed upon him during this 
time, that in the full strength of manhood, he succumbed to i 
t^hous fever. He left an almost destitute widow with five 
little children, of whom the eldest, a boy, was ten years of age, 
the fourth, Charles, only five years old. This situation of the 
poor widow, a noble and highly educated woman, excited the 
utmost sympathy of her neighbors. All endeavored, either by 
words, or in a more substantial way, to make good the wrong 
which had been done to her husband. She found many sympa- 
thizers, away from home. Thus, the Prince of the adjoining 
Bernburg took care of the education of the eldest boy. Salz- 
mann, the celebrated educator, a former associate of Basedow, 
had bought Schnepfenthal, and was about to open an educa- 
tional institution there. He had made it a point to take a boy 
as his first pupil, gratis. A notice in a journal of the death ot 
Dr. Bitter at Quedliuburg, who had left a widow with five little 
children, first attracted his attention. Soon aft;er he sent two <^ 
his friends there, to make the acquaintance of the children and to 
see whether there was a boy amongst them, that would conform 
to his wishes. They decided in favor of little Charles. The 
mother, though with a sorry heart, assented, and, at the invita- 
tion of Salzmann, brought the child herself to Schnepfenthal 
She was accompanied bv one of her elder sons and Gutsmuths, 
then a candidate of theology and instructor of the children, who 
had not left them, although the mother had declared that she 
was no longer able to pay him his salary. A residence of a 
few days in Salzmann's house cemented the ties of mutual 
friendsnip and esteem, so that Salzmann, shortly before their 
departure, expressed a wish to keep the older boy also. To 
Gutsmuths he proposed to remain in Schnepfenthal as a teacher. 
This had been a secret wish of the mother, but she did not 
think it possible. Bitter accordingly came to Schnepfenthal, 
the first pupil of the new institution, and remained there for 
eleven years, until he went to the university. This lovely spot, 
which Bitter always considered his true home, was situatea at 
one end of the 'Thueringer Wald* and was surrounded by a 
most charming landscape, having in one direction a view of a 
far extending fertile plain, richly adorned with cities and vil- 
lages; in the other, tnere rose well timbered mountains of va- 
rious shapes, intersected by fine valleys. All around was ac- 
tivity and life. Here he received from his early youth the most 
vivid impression of the glory of God's creation, of the varietr 
of formations on the surface of the earth, and their special rela- 
tions to the life upon them. Here Bitter grew up under the 
guidance of excellent men and skillful teachers. Those that ex- 
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ted the greatest influence upon him, were Salzmann himself, 
echstein and Gutsmuths, the latter of whom continued here 
so, to take special care of young Charles, and probably im- 
anted in him a love for geographical knowledge. 

The method of instruction was that suggested by Basedow, 
id tried first in the Philanthropin at Dessau, but it was freed 
om those vain and needless peculiarities that adhered to it 
lere. Classical languages were less studied, but the most atten- 
on was paid to all those sciences and accomplishments, which 
and in direct relation to life, and among these the modern Ian- 
lages occupied a more prominent place, than anywhere else. 
o this an unusual impetus was given by scholars from different 
mntries, who thronged, soon after the opening of the institu* 
>n, to SchnepfenthaT. By physical trainmg, and by strength- 
ling the character and intellect, a general and equal develop* 
ent of body and mind were especially aimed at, and, although 
*actical rationalism pervaded the whole institution, darkening 
little the deepest sources of true blessings, there still reigned 
ety, love, and the purity of high moral sense. Under these 
fluences all those noble qualities of Bitter's heart and mind 
ere developed, that distinguished him so much in after days. 
he future lay dark before him, and he had not decided upon 
is course in life, but he felt a strong desire to study, of which 
>wever there was as yet no prospect His mother, though 
tarried again several years after the death of her first husband 
} the celebrated pedagogue Zerrenner, was not able to provide 
>r him. But Providence interposed here also. A rich mer- 
lant from Frankfurt on the Main, associated with the large 
rm of Bethmann, Mr. HoUweg, visited the institution at Schnep- 
tnthal and became very much interested in the young Ritter. 
Lfter hearing of his circumstances, he declared himself willing, 
n the recommendation of Salzmann, to furnish the necessary 
leans of study, upon the condition however, that Ritter, after 
le completion of nis studies, should enter Hollweg's house as 
istructor of his children. 

So Ritter went, at the age of 17 years, to the University of 
lalle, and was matriculated November 2, 1796, as sivdiosus ca- 
%eralium under the prorectorate of Curt Sprengel. Here he 
emained for two years. Halle was then the centre of great sci* 
ntific activity. F. A. Wolf especially was then in the height 
f his renown. Ritter did not pursue a specific course of stud- 
58, as his previous education had not been directed towards that 
hannel, which however he sometimes regretted in later life. 
le oft«n -mentions A. H. Niemeyer, to whose circles he had ac- 
ess, and in whose house he lived, and who exercised upon him 
n important influence in improving his mind and inciting him 
> farther study. Niemeyer occupied then a prominent place 
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in the pedagogic world, and that work by which he becnme 
most known, "Grundzuege der Erziehung und des Unterrichts" 
(or, Principles of education and instruction), first appeared in 
1790, and must have been of special interest to Bitter, as be 
was himself preparing for the calling of an instructor. 

In 1798 Kitter left Ualle and entered Ilollweg^s house as in- 
structor of his four children, especially of the two boyp, one 
six, the other three years old. It was a great change for the 
young man of 19 years, to step out from the quiet circles in 
which he formerly had moved, into the midst of a world quite 
unknown to him, and to move among the aristocracy of a mer- 
cantile city. He had to struggle with many difficulties. But he 
went to his task in all earnestness, and with the ardor of a trae 
and powerful mind, conquering all impediments so completely, 
that he gained results such as but few instructors can hoast 
of. This was especially true in the case of his younger pupil, 
the other having died in the bloom of his youth. Kilter con- 
ducted the education of the former until he went to the Unive^ 
sity, and this pupil is the present minister of clerical, educa- 
tional and medicinal ailairs in Prussia, von Bethmann-Hollweg. 
Equally successful was he in the education of a son of the cele- 
brated S. Th. Soemmering, and out of this relation of teacher 
and pupil grew the most intimate friendship and love, which 
lasted for life. During his stay in IloUweg's house Ritter came 
in contact, and even into nearer relations, with many eminent 
men, and by the intercourse with them his ideas expanded and 
became freer and more independent. Amongst those that ex- 
erted the greatest influence in this respect, S. Th. Soemmering 
must be mentioned above all, a man of great genius and deep 
scientific knowledge. Kitter thus speaks of him in the intro 
duction to the second edition of his *Erdkunde :' ' If in theex- 
planation of the laws of the geographical relationship of all 
animated nature there should be prominent some interesting 
opinion and view, then the author is indebted for this whole 
tendency of investigation to the long, instructive, and I say it 
with pride, familiar intercourse with a noble man, S. Th. Soem- 
mering, a man who is an honor to his century and nation; for 
his spirit filled others also with the premonition of the depth of 
nature, which his own genius had penetrated into its most 
hidden mysteries.' Ritter was also befriended at Frankfort by 
J. G. Ebel, the author of the classical work on Switzerland. This 
was not only of the highest importance for him durin<r his re- 
peated travels to Switzerland in relation to the knowledge of 
this country, but it also impelled liim to farther study. Eitier, 
speaking of Kbel, says in the above-mentioned introduction: 
* What the present work may have of vivacity and warmth, it 
owes to an intercourse of many years with this excellent man 
at the time I commenced it.' 
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ter's mind moreover was niuch aroxised by the daily inter- 
3 with men of equal aim, and inspired with the same ardor 
le education of youth, such as fe. Mieg and J. B. Engel- 
. Besides he sometimes came into transient but important 
jourse with men of eminence who travelled through Frank- 
He met (to mention only a few names) Alexander von 
boldt and Leopold von Buch in Hollweg's house. But 
life itself in this old interesting city, uniting so many in- 
ive elements, showing so many different relations of a 
various character, and being situated in the midst of the 
It of the largest river in Germany, always invited to new 
vations, wanderings and study. 

ter used with the greatest ardor all these opportunities to 
re information. The time of his sojourn at Frankfort was 
e of the most various studies. So he applied himself with 
zeal to the classics, and read with the assistance of his 
.8, F. C. Matthiae and J. F. Grotefend, then at the head 
5 gymnasium at Frankfort, the most important works of 
reeks and Romans, but the tendency of nis mind towards 
aphy always appeared with marked prominence. In order 
5ome entirely at home in this department, he not only stud- 
oroughly the most important works on the subject, but he 
aade observations of his own in frequent excursions to dif- 
, parts of the country. The ability to draw with the great- 
se those objects in a landscape which were important to 
and so to fix them forever, was of much service to him. 
Iways brought a number of characteristic sketches home 
his journeys, which served both for himself and others as 
rations of his observations. This tendency towards geog- 
r was manifested in his first contributions to the *Neuen 
erfreund,' edited from 1803-1806 by Engelmann in connec- 
vith his pedagogic friends, but it became yet more appar- 
/hen in 1806 he published his six charts of Europe, and 
mg after, in 1811, when his geography of Europe (2 vols.) 
tred. In both works the peculiarity of his geographical 
ption is thus early indicated. They are the prroping essays, 
icunahnla of what was lyin^ in his mind. But, before his 
could come to maturity and light, other preparations were 
made. As such, in different respects, must be considered 
ourneys which he, from the year 180?, repeatedly under- 
with his pupils to Switzerland and Italy, and the last of 
1, commenced in 1811, comprised several years. These 
Is must indeed have been a rich source of instruction to 
bserving and powerful mind, that was so well prepared 
natured by assiduous study and labor. Just these countries 
le most expressive representations of the most important 
lost various geographical types which Europe has to show. 
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Switzerland, the most important parts of which he crossed in 
different directions, impressed him deeply with the grandeur and 
glory of a majestic and infinitely rich nature, which invited i^ 
resistibly to the study of this gigantic structure. Italy, on the 
other hand, which he passed through down to its southern point 
towards Sicily, furnished him important information in reference 
to volcanic activity, exhibited to him the relation of land to sea, 
showed the effects of climatic differences and the close connec- 
tion of the nature of the country with the development of its 
people. Those treasures of art, which Italy possesses so abund- 
antly above all other countries, must have added their proper 
share also to his store of knowledge laid up in his naturally nne 
and carefully educated mind. 

During his travels in Switzerland he met many men of em- 
inence and note ; amongst them Pestalozzi, von Tuerk, Niederer 
and many others of that district, lie spent many happy and 
instructive hours in their society, and between him and many 
of them a mutual friendship was established. He always re- 
membered Pestalozzi, whom he often visited at Kerten, with 
reverence and gratitude, and had a picture of him in full length 
in his study. 

The most important point in Switzerland for him was Greneva, 
where he remained from the middle of the year 1811 for mow 
than twelve months. This city was then particularly noted for 
the active part it took in the cultivation of science, especially 
natural science, and was much distinguished by the fine tone of 
its society. Saussure, the first man of the city and the state, 
had shortly before died, and his pupils, men of European fame, 
such as M. A. Pictet,' de CaudoUe and others, Avere considered 
the centres of the higher circles. With the first, Hitter became 
very intimate and to him he owes many valuable hints. StGe^ 
vais, close at the foot of Mont Blanc, was another very interest- 
ing point for Hitter, as it offered to him an opportunity of ob- 
serving the nature of high mountains in all their details. From 
this spot he made that tour around the Mont Blanc, of which be 
gives such an interesting and instructive description, in explana- 
tion of the bas-relief executed by Kummer. 

During his travels in Italy, Borne most especially attracted 
his attention. It was not oiilv the centre of numerous monu- 
ments of historv and art, but he also met here men like Thor- 
waldsen, Overbeck, Cornelius, and others, who by their genius 
and love for the art«, had raised them again to a most flourish- 
ing state. By intercourse with such men. Hitter's insight into 
the nature of Art was much enlarged. 

Thus variously enriched, he returned home, and soon com- 
menced that work, which was the chief production of his whole 
life, and which will make his memory immortal. In order to 
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B it, he went in 1814 to Goettingen with his two pupils, 
that time were beginning their academical studies. Here 
i all the means of learning within his reach, he searched 
3 rich treasures of the library, was in active intercourse 
he masters of science, (Hausmann especially was dear to 
ind did not disdain to enter again as a student the audito- 
o{ the professors and to hear lectures on the most various 
s. After a residence of two years he went to Berlin 
and there gave his work its last finish, after which it was 
press^ Next year he went again to Goettingen to super- 
the publication of his work, of which the first part 

7 with the title, * Erdkunde im Verhaeltniss zur Natur 
reschichte des Menschen oder allgemeine verdeiehende 
iphie als sichere Grundlage des Studiums und des Unter- 
in physikalischen und historischen Wissenschaft«n,' or, 
iphy in relation to the nature and history of man^ or gen- 
mparative geography as a safe foundation in studying and 
ig physical and historical sciences. In this work geogra- 
id been entirely remodelled and changed. It had indeed 
lised to the rank df a true science, constituting the link 
n the natural sciences and history. The first part con- 
Africa and part of Asia ; a year aner, the secona part ap- 
, which completed Asia. 

abstain from giving a detailed description of this work, 

8 well known, and as the method, in which geographi- 
tter is treated here, has been adopted throughout the 
scientific world. Hitter's aim is bnefly indicated by its 
i more detailed account of its leading ideas however is 
3y himself in his introduction to the second edition of the 
Dlume, which appeared in 1822. Ritter's intention was, 

with the greatest accuracy a vivid image of the forma- 
the superficies of the earth in its horizontal and vertical 
lions by means of a conscientious and careful use of all 
g sources, and to represent and explain the characteristic 
?s of its parts and their relation to each other and to the 
earth, but at the same time to make it serve as a substra- 
all animated nature, and as a foundation and condition 
development of the different nations and the whole hu- 
»ecies in their manifold mutual relations to one another, 
was a stupendous task, but Ritter performed it marvel- 
well. Its execution required a comoination of great and 
talents, such as rarely ever have been or will be found, 
ted by deep and assiduous study. In it we see power- 
l truly ingenious displays of general geographical intui- 
id combination, we perceive a care, that indefatigably 
itcs into the deepest recesses and most minute details, 
i evinced an extensive knowledge of the natural sciences 
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and a perfect command of extensive historical materials, and 
lastly, a truthfulness and thoroughness of learned inquiry com- 
bineci with the rare gift of a rich, fresh, vivid and expres- 
sive representation. Truth and knowledge of the living God 
were the springs that actuated his mind and after which he as- 
pired. Hence his humility, hence his close and perfect applica- 
tion, his concentration upon the subject before him. No diffi- 
culty ever deterred him in his investigations, although the mat- 
ter before him was continually and vastly accumulating. His 
work was to him, as he wrote in his diary, when, after a long 
interruption, he again commenced his labor, * his song of praise 
to the Lord.' 

When Ritter had completed the first two volumes of his 
geography (Erdkunde), in connection with a work thai was the 
direct result of his Asiatic studies, 'Vorhalle Europaeischer 
Voelkergeschichten vor Herodotus um den Kauknsua und an 
den Gestaden des Pontus,' or, * Vestibule of the history of Eu- 
ropean nations before Herodotus around the Caucasus and at the 
shores of the Pontus,' he received in the year 1819 a call to be 
Professor of history at the Gymnasiitn of Frankfort In the 
fall of the same year he married. In September 1820 he ac- 
cepted a call as Professor extraordinarius of history in the Mili- 
tary School and the University of Berlin. 

At Berlin the second half of his life commences, and here 
the richest fruits of his former labors and preparations matured. 
Berlin was indeed the most favorable city for such an object as 
he had in view. Nowhere were the means for study aud in- 
struction so abundantly and generally supplied. Both the Uni- 
versity and the Military School displayed great scientific activity, 
which was kept alive by eminent scientific men, into whose 
circle Ritter soon entered as a highly esteemed member. His 
lectures were soon well attended at both institutions. Besides 
he kept up an active intercourse with other scientific celebrities, 
nmong whom Leopold von Buch, but especially Alexander von 
Humboldt may be mentioned, whom he highly esteemed, and 
with whom he lived on terms of the most intimate friendship. 
Moreover, Ritter lived here in the midst of his nearest relations; 
one brother lived in Berlin, another near the city, and among 
his dearest friends, was his former pupil, Ilollweg, then also pro- 
fessor at the University. All this encouraged him much, and 
instigated him in various ways to still farther study and advance- 
ment. Ritter's activity was now, besides the duties of his office, 
cliiefly directed towards preparing a second edition of his Erd- 
kunde, of which the first volume appeared in the year 1S22. 
It was much enlarged and in every resj>ect more complete than 
in the first edition, although now only comprising Africa. The 
continuation of this work however suflfered a long interruption 
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le chief reason for it was, that his official duties claimed 
ention more and more. Accordingly he entered, though 
)r a short time, as a member, the scientific examining 
ssion for history and geography, and soon after the deatn 
friend Woltmann he also undertook the historical lectures 
Military School. 

.825 he was appointed Director of Studies to the corps of 
. Besides, he instructed Prince Albrecht of Prussia in his- 
)r many years, and received, especially during the winter 
s, frequent invitations from the Crown-Prince to lecture 
tory and geography before him and some of his nearest 
es and friends. Similar invitations came also from other 
and he very often complied with them. Thereby a very 
erable part of his time and strength was claimed, as he 
[ways wont to apply the utmost care and scrupulousness 
his subjects. Nevertheless by his extraordinary diligence, 
was a necessity to him, assisted by a robust healthy body 
y his collectedness and freshness of mind, he still found 
; to work and to promote and advance his scientific labors, 
were never lost sight of. The external fruits of these 
were however confined in that period, to his reports in 
3ademy of Science, pf which he was a member afl«r 1822, 
» brief essays, like the one on India in the Berlin Almanac 
24. Many of the results of his studies were communica- 
the geographical society, which he, in 1828, had founded 
inection with several friends, and of which he was the 
supporter. Those travels which he regularly undertook 
5 the long fall vacations were of the highest importance 
Ti in every respect. They not only served him for bodily 
ental recreation, but were also very useful for the advance- 
Df his geographical studies, whether he was occupied in 
>servation of nature itself, or by investigations in import- 
jographical centres, as Vienna, Paris, London, and other 
. These journeys extended in very different directions 
the countries of Central Europe and sometimes occupied 
rger part of summer. The most extensive and important 
a tour to Greece, Constantinople, through Bulgaria, Wal- 
, Sieben-Burgen and Hungary ; repeated travels to Paris, 
;h the southern, and at another time, western part of 
e, and the Pyrenees; through Belgium and Holland; 
yh Denmark, Sweden and Norway ; to London, and through 
of England. He often visited and explored, but always 
Ferent directions and with different ODJects, the middle 
^nthern part of Germany, the system of the Alps in its 
int parts, Switzerland, and the northern part of Italy. The 
5 of these journeys were a great variety of impressions 
bservations (mostly recorded and narrated in his detailed 
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and hiehly interesting letters to his fitmily), oral communicft- 
tions of a most varied character, and the establishment of mani- 
fold personal relations and connections. 

In the year 1831, Ritter withdrew from all business and labor 
foreign to his geographical studies. He felt that if he would 
advance geographical science, which he considered the task of 
his life, he must concentrate his powers. Thus, when he again 
had leisure, the fruits of his studies became more apparent 
There now appeared, from the year 1832, in quick successioD, 
that series of volumes on Asia, of which he concluded the nine- 
teenth a few weeks before his death. This work will be a last- 
ing monument of his genius, and a standard work for all ages, 
however great the progress of geographical science may be here- 
after. 

The author's name grew in proportion with the progress of 
the work, his acquaintances increased in all civilized coantriei 
of the world, and his influence upon the course of geographical 
investigation and science was greatly augmented. He became 
one of the most important personal centres for the science, since 
he possessed an immense store of knowledge, and a sound judg- 
ment, and took a most active interest in all questions relating to 
this subject. He entered into everything, even if trifling or 
troublesome, with an amiability and urbanity that never tired. 

He received marks of acknowledgment and distinction of all 
kinds. Most of the learned societies, in and out of Europe, 
made him a member, many Orders were given to him, and nis 
Sovereign gave him frequent proofs of his personal favor during 
the many years of his residence at Berlin. Ritter occupied un- 
doubtedly, as savant and author, one of the most exalted posi- 
tions among his contemporaries. But he was not less great as a 
teacher also. There were few lecturers who exercised such an 
invariable jTower of attraction as he did. When in 1820 he 
first announced his lectures on general geography, no hearers 
came forward, and in the course of the term only a few pre- 
sented themselves. Ritter began his lectures, but even in the 
next semester hearers were yet scarce, and this must not be 
wondered at, as but a few of the students had heard anything 
of Ritter, and the great majority of them considered geography 
as something hardly worth the hearing. This state however 
soon changed, and already in 1823 Ritter wrote in his diarv: 
" Full auditory, I must take a larger one." The numbers of his 
hearers increased from vear to year, so that sometimes even the 
largest auditory scarcely could hold them. Ritter was now 
looked upon as the one whose lectures had to be attended by 
every student of a high scientific aim. Which of his numer* 
ous hearers does not remember with gratitude the pleasant and 
instructive hours of his lectures? Ritter showed a most perfect 
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, acquired by many years' experience ; he knew how and 
It to select from the immense store of matter over which he 
I a perfect command; he knew what was best adapted to a 
bal exposition and from what the greatest benefit would be 
ived. His delivery showed that he had deeply and thoroughly 
itered his subject, which he always elucidated by drawings, 
ced on the black-board with great ease. Every one of his 
rers felt the. importance of the subject, perceived Bitter's 
p scientific researches, and was delighted at the results, which 
re made so accessible, and at the improvement gained by 
sins of them. His lectures were always instructive and always 
jited to farther study. His delivery was dignified, but every- 
ere and under all circumstances unassuming. His purity of 
id, his modesty and amiability shone forth everywhere, and 
trcised a peculiar charm especially on those that came in 
ier contact with him. None ever approached him without 
eting a most friendly and hearty reception. No effort in 
mce, however imperfect, was made, that he did not acknowl- 
je and encourage by his counsel and assistance. Egotism 
} entirely foreign to him ; he was the truest and most affec- 
late friend ; in his family most tender-hearted and loving, 
I his greatest pleasure was to see those around him happy, 
himself was without children, but he was a father to many 
t were comparatively strangers to him. His mildness of tem- 
exercised a most soothing influence upon all ; his peace of 
id, pervading his whole nature, could not easily be shaken, 
\n by severe losses, such as the death of a dear sister and 
his beloved wife in her full strength, both occurring in the 
irse of a few days. These noble qualities of mind were the 
«ious fruits of a strong and living faith. Rittcr was a Chris- 
1 in the full meaning of the word, although never saying 
•y much on the subject and never raising himself up as 
Ige of the religious belief of others. The holy word of God 
jompanied him everywhere, and to confirm its truth by the 
ults of his investigations was his highest joy. His own words 
ind after his death, are the best testimony: * Although at 
jsent, while preparing for a journey to the western part of 
since and the Pyrenees, I am healthy and well, life neverthe- 
s lies in the hand of God, whose mercy and grace has guided 
^ fate so wonderfully and gloriously, that I cannot but sing to 
n, the Allgood, praise and glory with all my power, in all 
r thoughts and actions. Should it not please him to let me 
urn to my beloved family and to my calling, but should he 
ign to me another place in his heavenly kingdom, that I may 
tain happiness, a happiness which already here sometimes 
J moved me to tears of joy, then I ask my friends not to grieve 
IT my going home, for all that the Lord does is done well. 
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My eternal fate my Savior in his great mercy will decide. In 
deep acknowledgment of my infirmities and sms, I am still full 
of trust and confidence, since I know that my Redeemer lives, 
who will make his people partakers of the mercy of the Eternal 
and Just one.' 

Hitter's health was generally good. His constitution was 
strong and was hardened by exercise. His numerous travels, 
often on foot, renewed his strength, when weakened by close 
application to his fatiguing scientific labors. In his last years^ 
however, many infirmities were felt The Teplitz medicinal 
springs had relieved him several times, and Bitter tried them 
again in July 1859, but this time without relie£ Oreat heat 
and hot baths seem to have weakened him more, and this weak- 
ness was still more increased by frequent hemorrhages from the 
bladder; he lost his appetite, and his strength begun rapidly to 
fail, even when his appetite partially returned. He died Sep- 
tember 28, 1859, at 10 o'clock a. m., and was interred October 1, 
in the Marienkirchhof by the side of his beloved wife, who died 
in 1840. 

Mr. Lentz's Report of his Explorations in Persia a>t) 
Afghanistan. — We have received through the Smithsonian In- 
stitution, Washington, reports of the meetings of the Imperial 
Geographical Society of St. Petersburg, Oct. 7, and Nov. 4, 1859. 
From the former of these we translate the following account of 
the Russian expedition under Messrs. Khanikoff and Lentz into 
Afghanistan and Persia. 

Mr. li. Lentz, who took part in the expedition to Khorassan, 
presented some interesting information in regard to the scientific 
results of his travels during the sixteen months which be passed 
in J^ersia and Afghanistan. 

The main object of Mr. Lentz in his travels was to determine 
tlie geographical position and elevation of the places, which he 
visited ; to investigate the three elements of terrestrial magnet* 
ism (declination, inclination and force of tension) ; to ascertain 
the heights of the mountains; and finally to make meteorological 
observations. 

The expedition arrived at Astrabad, in the province of the 
same name, early in April 1858. As Mr. Khanikoff, to whom 
the direction of this expedition was confided, had gone to Tehe- 
ran, Mr. Lentz employed his time, most profitably, during the 
absence of the former, in observing the movement of the chro- 
nometers and in ascertaining the absolute longitude of the city 
of Astrabad. He also determined at this place, in the same 
manner as at Ziared, the three magnetic elements, ascertained the 
height of some of the summits in the Albourz chain, and made 
meteorological observations. 
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Towards the middlo of May, the expedition left Astrabad, 
i^ having passed Albourz, stopped at Schakhroud. Mr. Lentz 
served here, as everywhere in his travels, the movement of the 
"onometers, and determined again the three magnetic elements 
1 the latitude of a great number of peaks in the Albourz 
lin. 

3n the first of June, when Mr. Khanikoff had returned, the 
pedition directed its course towards Meschel, the actual capital 
Khorassan. During the whole route Mr. Lentz took great 
ns to determine the greatest possible number of geographical 
nts and ascertain the elements of terrestrial magnetism. The 
8 weeks of his sojourn at Mesched were spent in works of this 
id, and he also made an excursion in the neighborhood in or- 
* to effect astronomical and barometrical observations. 
The expedition left Mesched in the first part of August and 
ched Herat during the first days of September ; having already 
ermined a considerable number of geographical points, the 
dtion of which had been previously unknown. 
]n Khorassan, Mr. Lentz was chiefiy occupied in determining 
h the greatest possible accuracy the absolute longitude of the 
St eastern point touched by the expedition. From Herat Mr. 
itz advanced to Tebbes, which is situated at the eastern limit 
the salt desert of Khorassan, and then to Birdia-Sand, and 
ceeded in collecting many valuable additions to science. 
n the midst of February 1859, the expedition left Khorassan 
[ took its course towards Lasch, a fortified city and the capi- 
of a little state of the same name. The observations made 
;his country are particularly interesting. They show that the 
'estrial surface rises gradually from Herat to the passage Sen- 
he-Sia, near the city of Sabzor (Kingdom H^rat), where this 
/^ation reaches a height of 5000 English feet ; from this point 
country gradually descends to a lake, the waters of which, 
vever, have still an elevation of 1200 feet. 
[*he expedition stopped, in its course, on the eastern shores of 
B Zar^, near the place, where the river Kharoud or Adraskan 
pties into it. Mr. Lentz determined the absolute height and 
geographical position of this point. The appearance and the 
lensions of the lake change continually, sometimes the north- 
portion of it is dried up, and only its southern part is seen ; 
letimes the reverse takes place, according to the quantity of 
ter, furnished by the three principal rivers, which empty into 
riz. : the Kharoud and the Ferraroud in the north, and the 
ilmend, which flows not far from Kandahar, in the south, 
netimes it happens, that the waters of the lake divide into two 
ts, one towaras the north, and the other towards the south, 
1 are kept separated by a band of conapletely dry land as was 
case at the time of the expedition. This at least is the ac- 

:X>ND BERISS, Vol. XXIX, No. 86.— MARCH, I860. 

30 



234 Geographical Notices, 

count given by some Persian travellers, who had recently left 
the eastern shore of the lake and declared that they had crosaed 
it by following this tongue of land. 

Beyond the village of Nekh, the expedition came to a desert 
of 250 versts in extent. This they crossed in its narrowest part 
between the villages of Serri Tschakh and Dekhi-Se'if, at a place 
where in a length of 200 versts no trace of water was found 
After a journey of four days they reached Kirman. 

This place might be considerea as entirely unknown up tothii 
time. It appears from barometrical observations made there, that 
from lake Zard (1200 feet high) the surface of the earth rises 
again up to the villages of ^kh and Serri-Tschakh (4000 and 
5000 feet ^igh), when the country gradually descends to its low* 
est point (900 feet high^ in the desert at a place called Schakhri- 
Lut, but rises again as tar as Khubbis, which is situated at the 
foot of the mountains, at an elevation of 1500 feet, and reaches 
its maximum (8000 to 9000 feet) at the top of these mountains, 
then it falls again towards Kirman, which however is still found 
to be 5500 feet high. 

Over the whole area, which extends from Esd to Ispahan, (the 
point toward which the expedition directed its course,) the coun- 
tries which border south and east upon the great salt desert are 
8000 to 4000 feet above the level of the sea ; the same is the case 
with those countries which separate Sehakroud from Mesched 
along the northern side of the desert ; only in two places more 
considerable heights are found. 

From Ispahan the expedition passed through Zerghend^ 10 
versts from Tehran, went beyond the village of Fiix>U8ka, reach- 
ed the provinces of Mazanderan and Astrabad, and followed the 
coui^se of the river Talar, which empties into the Caspian Sea. 

Mr. Lentz determined, during his travels in Persia and Afghan- 
istan, about two hundred geographical points ; at twenty-eight 
points he could determine tlie three magnetic elements (intensity, 
declination and inclination) ; at twenty-nine other points, how- 
ever, he observed only two of them. He ascertained with the 
aid of the trigonometrical calculus, the heights of about two hun- 
dred mountain summits, and about four hundred others were 
measured by him, and his travelling companions, with the aid of 
the barometer. Thus Mr. Lentz traced a profile of the whole 
country, which the expedition visited. Mr. Lentz gives abo 
some interesting results of bis meteorological observations, which 
he never neglected during the whole voyage. The barometrical 
observations show, with an incredible regularity, the slightest 
variations of the atmospheric pressure ; the variations of tem- 
perature are also very regular, and it is interesting to state, that 
the temperature reached constantly its maximum about four 
hours after noon, and not two hours, as it is generally the case 
in our climate. 
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Phronghout Khorassan the air is usually very little charged 
;h vapors and its average hygrometrical state varies between 
and 30 per cent. At Schakhroud, Mr. Lentz found only 17 

* cent of moisture in the atmosphere, and in the desert near 
rman, only 14 per cent." 

Sohlagintweit's Ethnographical Collections. — ^Mr. Joh. 
abr. Barth, of Leipsic, has offered for sale a large collection 
plaster-casts taken from the heads, hands and feet of individ- 
fl in the different castes and tribes of India, and has published 
arefully prepared catalogue of the series. We make the fol- 
ring extract from his announcement : 

* Messrs. Hermann, Adolphe and Eobert de Schlagintweit, 
) enterprising travelers in India and High- Asia, having, since 
I year 1854, had charge of a scientific mission from the India 
►use, have been enabled during their travels, in addition to 
tir researches in physical geography and geology, to devote 
eh of their time to ethnology. 

*The various countries through which they passed, some of 
ich have hitherto been but little explored, and others never 
ched by Europeans, afforded peculiarly advantageous c^por- 
lities for pursuing their ethnological researches. 

* Besides measurements and photographs, they, in collecting 
ir materials, made also casts of the features of living persons 
en in plaster of Paris ; 275 casts of faces were thus made, 
I 87 of hands and feet. 

'The moulds have been reproduced by galvanoplastic depos- 
of copper, which gives without the least contraction the most 
lute irregularities of the skin with great perfection. This 
t series However was found not sufficiently strong, and the 
smpts which have been made to produce the heads in as great 
fection as possible, have led to a different method, consisting 
naking strong metallic casts of zinc the basis, coated with a 
vanoplastic deposit of copper, varied in color according to the 
erent degrees of color of the native tribes. To exclude as 
fectly as possible the change of the tints by the gi-adual 
rdation of the copper, a thin stratum of colorless varnish has 
input most carefully over the heads. 

* Together with these casts, measurements of the various pro- 
tions of the skull and the body have been taken, which will 
Bp)oken of in detail in the work, which Messrs. de Schlagin- 
}it are about to publish under the auspices of the President 
I Council, now at the head of Indian affairs, who having the 
le interest in science as the Court which preceded them, have 
nd this collection an object of particular importance. 

* This work, ' Results of a scientific Mission to India and High 
la,* is independent of this collection : it is in progress of be- 

printed and is published by F. A. Brockhaus, publisher at 
pzig. 



236 Oeographical Notices. 

'' The ethnographical part of Messrs. de Schlagintweits' work 
will chiefly treat of characteristic features obtained by well de- 
fined measurements, constantly referring to the casts made. 
Many other individuals, together nearly 400 persons, have been 
carefully measured, and the zealous labors of other distiDguiAed, 
particularly Indian, ethnologists, amonest whom we name Bfust^ 
Cams, Cunningham, Davis, Walter Elliot, Falconer, Hodgson, 
Hooker, Humboldt, Morton, Latham, Owen, Bawlinaon, the 
Stracheys, Sykes, &c., will be found to have been carefully stud- 
ied for the purposes of scientific generalization. 

'^ We scarcely need add how important objects these fitcial 
casts will be for all those who take an interest in such, researches, 
while the interesting nature of the objects themselves, as well 
as the careful and novel mode of their execution, will render 
them a most beautiful and important addition to public and pri- 
vate museums. 

'^ This collection has met with great approbation ; we mention 
as particularly important the well known personal interest of the 
late Baron v. Humboldt." 

AdOLPHE SCHLAGINTWEir's DeATH IN TUBKISTAN.— OoT 

readers are already acquainted with the fact that one of the bold 
brothers, whose expedition to the Himalavas has attracted the 
attention of the whole scientific world, fell a victim to bis en- 
ergy. From the surviving brothers, Hermann and Bobert, we 
have received a printed document in which are given all the 
official reports which have yet reached them in respect to the 
fate of Aaolphe. The conclusions at which they have arrived 
are thus concisely stated. 

" The information from India and Russia, collected from na- 
tives by European officers of the adjoining districts, concur but 
too accuratelv in establishing the fact, that Adolphe Schlagin- 
tweit was killed at Kashgar in Turkistan (Central Asia) in Au- 
gust, 1857, falling a victim to his scientific mission. 

"He was recognized as a European after having passed the 
Karakonim and Kiienliien, in disguise, where before us no Eu- 
ropean had ever travelled ; he had taken a route more westerly 
than ours, and had succeeded in penetrating fiu: into CentoJ 
Asia. 

" The reports which have reached us are so various, that they 
do not of course all agree, as to the immediate cause and partic- 
ulars of his death ; yet it is evident from all of them, that the 
political condition of these countries, and the circumstance of 
the deceased being recognized as an officer of the Indian Goy- 
ernment, notwithstanding every precaution, essentially contribu- 
ted to his tragic end. Even with the lively sympathy ever so 
energeticallv evinced by England, in the fate of scientific trav- 
elers, it will scarcely be possible to succeed in bringing the mur- 
derers of our brother to account. 
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" According to some reports he perished in consequence of 
ving taken up the cause of some captive Bhot-Rajpiits, British 
bjects, interceding for them, that they might not be executed 
sold as slaves. Other accounts state the immediate cause of 
s death was, his having been recognized as a European, and 
len by the hand of fanatic Mussalmans. 
" Notwithstanding our most zealous exertions for some months 
sty in endeavoring to obtain his manuscripts, drawings, etc., 
) have not yet been successful in learning anything definite 
out them : still, however, many very important geographical 
mmunications have been made to us by his followers, and we 
3 not without hope that from the active sympathy which the 
dian Government has always displayed in our scientific mis- 
»n to India and High- Asia, nothing will remain untried that 
n tend to the rescue of bis last papers." 
Letter from Dr. Livingstone. — At the January meeting 
the American Geographical and Statistical Society of New 
>rk, the following letter from Dr. Livingstone, the celebrated 
plorer in South Africa, was read by D. W . Fiske, Esq., Libra- 
n of the Society : 

Tette Zambesie, Feb. 22, 1859. 

'*J/y Dear Sir — ^Having been elected a member of your Society, 
ake the liberty to sena you a short account of our attempt to 
3n the interior of Africa, in the hope that, though it may not 
3ear interesting to your members, it may, at least show my 
yd will and desire to perform a corresponding member's duty. 
We entered the delta of the Zambese in May, 1858, taking the 
i8t southerly branch we could find, but afler ascending about 
''enty miles we found it impossible to enter the Zamoese by 
it, as the points of junction were filled up with reeds and other 
oatic plants. You may have a clearer idea of the region if 
a bear in mind the fact that the Zambese has in the course of 
38 formed a delta, which juts out into the ocean, and forms the 
«t prominent part of the coast. The prevailing winds of these 
arters beat, almost constantly, against the head of the promon- 
y. These, aided by the oceanic currents, have helped to dam 
the main stream, but the pent-up waters have escaped 
eways. The main stream called GuaJeo enters at the point of 
J promontory most exposed. To it we went after leaving the 
itnem branch, but saw no possibility of entrance during three 
^8, though her Majesty's ship Lynx has since found a channel 
it, afler a search of ten days. We then proceeded to examine 
t side branches and the very first we came to called Kongone, 
9 all we required. There are other good ports, but all in the 
3 branches. There are also communicating branches between 
se, and those within the influence of the tides are generally 
p. 
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Having got into the main stream, we found that we had, in 
going to it and spending a month there, allowed the water to M 
considerably. It was, also, so very much lower than usual that 
the Portuguese prophesied that we could not aacend ten mile& 
It was said, also, that war was raging, and no one would be 
allowed to go up, even if he could. Our ship drew nine feet seven 
inches, and she was under engagement to go to Ceylon* We^ 
therefore, to avoid detention in the river, sent her ofl^ and went 
up to the seat of war in a small steamer, drawing two feet six 
inches. We had no difficulty with the "rebels," as they were 
called — indeed, we got pilots from them, and continued ever after 
on the best of terms with the Portuguese. They were called 
"rebels," as they had all been runaway slaves, and bore the 
marks, in brands on their chests, of their former servitodeL 
Slaveholders here must be civil, for it is so easy to run away, 
that if slaves go to the Landius, who are of the Zulu faniily, they 
never deliver them up. I have never heard of but one case to 
the contrary, and the owner — a great favorite of theirs — ^wm 
obliged to give them his full value. This is a digreseioD, bat I 
may finish off by saying that the Portuguese governor attacked 
the rebels, and they retired before him, there being plenty of iron 
for all parties. 

We continue carrying on luggage up the river till November, 
when it reaches its lowest point ; and with care a flat-bottomed 
boat would do business even then. We know it now at its very 
worst, and, as it spreads out to from one to three miles in 
breadth, it is in many of the crossings not more than two and a 
half or three feet. J ust now the water stands twelve feet above 
low water mark in November, and we are all quite sure that 
during at least eight months in each year a steamer of four or 
five feet could trade without embarrassment. The reason whv 
so little has been known about the Zambese river, has been ibe 
branching in the stormy promontory by which it was hidden 
from navigators. And their easy chair geographers, dreaming 
over the geography of Ptolemy, actually put down the Zambese 
as flowing into the sea at Quilimane, which, in his days, it prob- 
ably did, though not a drop of Zambese water, in ordinary 
circumstances, reaches that part. Had some branch of the 
Anglo-American family planted their footsteps on its banks, we 
are such a babbling newspaper set, the world would have known 
all about it long a^o ; and no one would have ventured to play 
with this river as has been done, making it lose itself and flow 
under the Kalobaro desert. You may form a better idea of its 
size if I tell you of one of the branches. We ascended the Shire 
lately, fully a hundred miles from the confluence, and found it 
with a two fathom channel all the way up. It varied from 80 to 
150 yards in width, and contains no sand banks. It flows in a 
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intifal fertile valley, about twenty miles liigli, and fringed with 
untains of great beauty, well wooded to the top. Mora M. 
la we ascended, and found it 400 feet high. (This, by mistake, 
placed on the wrong side of the Shire, in my map.^ It was 
ll cultivated on the top, and had several fine little lountains, 
) waters of which were slightly chalybeate ; they have a hot 
phurous fountain at the base, (temperature 174° Fahrenheit). 
e people had many sweet potatoes, nolcus sorghum, and other 
lins, and pine apples, lemon and orange trees. They were 
ry hospitable, ana independent. The vegetation is very difiFer- 
^ from the plains, and so is the climate ; yet with all these 
advantages, no use has been made of it as a sanitorium by the 
rtuguese, and as far as we can ascertain, this river has never 
m explored by Europeans before. One part of the luxuriant 
ley of the Shire is marshy, and abounded in lagoons, in which 
>w great quantities of the lotus plant. The people were busy 
lecting the tubers, which, when boiled or roasted, resemble 
^tnuta They are thus Lotophagi, such as are mentioned by 
rodotus. Another part of the valley abounds in elephants. 

companions estimated the numbers we saw at eight hundred, 
rd upon herd appeared as far as the eye could reach ; and 
>le animals they were. We sometimes chased them in our 
le steamer, for the shore branches off occasionally and forms 
.nds. The upper part of the valley is well peopled, and many 
the hills are cultivated high up. But never having seen 
ropeans before, they looked on us with great suspicion. They 
toned us constantly, well armed with bows and poisoned ar- 
rs, ready to repel any attack, but no incivility was offered when 
landed, nor were our wooding party molested. We obtained 
at may be considered reliable information that the Shire actu- 
f does flow out of Lake Nyanga. We were brought up by a 
Giract, but five days beyond this point the water is smooth again, 
I Arabs come down in canoes from Nyanga thither. Seeing 
; suspicions we had aroused, we deemed it unsafe to leave the 
sel and go overland. But no collision took place. The greatest 
vard fires first, so, thinking we had as much pluck as they, 

did not lift a gun, though we were ready to fire, or rather 
K>i. We did nothing to make us ashamed to return, and 
an to do so next month ; and if we have their confidence we 
y go farther. They had abundance of provisions, and sold 
m at a cheap rate. Also cotton of two kinds — one indigenous, 
>rt in the staple but very strong, and woolly to the feeling; 
t other very fine, and long in the staple. We brought a 
mber of specimens of their spindles and yarn, and it was quite 
lal to American uplands ; aid not offer them any American 
i The cotton plant is met with everywhere, and though 
ned down annually springs up again as fresh and strong as 
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ever. They grow sugar cane too, bananas, &c. The men an 
said by the Portuguese to be very intelligent, but very mild. 
The women wear the lip ornament, round one of which I putmj 
pen. The slit is made in the upper lip, at first, by a ring in 
childhood. The ends are gradually pressed closer together, and 
cause absorption till a hole is made. This is enlarged by Ints of 
reed, until in a lady of fashion a ring, either hollow or cop 
shaped, is inserted, and the edge of the lip protrudes beyond the 
perpendicular of the nose at least an inch. I am thus particular 
in case our own ladies, who show a noble perseverance when 
fashion dictates, may w^ish to adopt lip ornaments. 

Above this we have a rapid, called Kebra, or rather Eaoii- 
basa. When the water is low it shows a deep grove, with pc^ 

Eendicular sides. When steaming up this the man at the lead 
ept calling " no bottom " at ten fathoms, and the top of the 
walls of the grove towered from 60 to 80 feet above our deck. It 
is from 60 to 80 yards wide, but at this season is comparatively 
smooth. There were some cataracts in it which high water 
obliterates. This steamer is too weak to ascend. She being only 
ten horse power, and her plates IrVth of an inch thick, we dire 
not try her in the rapids. We shall work down here some time 
yet. I long to lead oack my faithful Mackalolo, who are still at 
Telle, though thirty of them died of the small pox, and six were 
killed by a neighboring chief 

I shall refer to one point more before concluding. We were 
warned by the fate of^ the Niger expedition not to delav among 
the mangrove swamps of the Delta — the very hot bedls of the 
fever. We accordingly made all haste to get away, and we lock 
daily a quantity of quinine. The period of the year I selected, 
though not the most favorable for navigation, was the most so 
for health ; and, thank God, our precautions were successful. 

The Kroomen from Sierra Leone have had more of it than ▼€, 
until a short time ago, when, it being the most unhealthy season 
of the year, and even to the natives, three of us have had touches 
of the complaint, but are all now quite well. I have never had 
a day's illness since my return. We find, too, that so far from 
Europeans being unable to work in a hot climate, it is the want 
of work that kills them. The Portuguese all know that so long 
as they are moving about they enjoy good health, but let them 
settle down and smoke all day, and drink brandy, then — ^not a 
word about brandy in the fever that follows — the blame is all 
put on the climate. I am, &c. David Livingstonb. 

Krapf's Residence and Travels in Eastern Africa— 
Messrs. Triibner & Co. of London announce as nearly ready for 
publication a work which is likely to rival in interest the recent 
volume of Dr. Livingstone. We refer to the narrative of a 
Missionary Residence in Abyssinia by Dr. J. L. Krapf— one of 
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agents of the Church Missionary Society of London. It 
be recalled by our readers that it was by him and his 
rade Bebmann that intelligence was first given to the civil- 
world of the possible existence of snow-covered mountains 
• the equator-i-the famous Balimandjaro. The observations 
hese missionaries have given rise to many warm discussions, 
the correctness of their opinion has been earnestly disputed. 
he forthcoming volume we may anticipate that this contro- 
«d point will be examined with thoroughness and detail. 
ie from this discussion, the work of Dr. Krapf will abound 
nteresting comments upon his missionary life. His land 
•neys, which were mostly upon foot, extended 9000 miles. 
quote the following from the prospectus of this work. 
Two things may be said of Dr. Krapf which can be affirmed 
lo other modem African traveler, ne has traversed Abys- 
% from north to south and from east to west ; and further, he 
explored the whole coast of Eastern Africa, from Suez to the 
I degree of south latitude, and inspected every place of im- 
ance to be found on it Such journeys and voyages would 
e bestow a high value on a volume like the present one, 
ch communicates their most important results. But more 
I this, the large and interesting country which stretches from 
Equator to the 5th degree of south latitude was, from the east- 
coast inwards, all but a terra incognita, until it was traversed, 
bot, by Dr. Krapf, and bv his colleague and fellow-worker, 
Missionary Kebmann, whose experiences are also included 
lis work. From the Mission-station at Rabbia Mpia, on the 
t, these brave and fearless men prosecuted journeys for at 
: three hundred miles into the interior, exposed to every 
ible peril and privation. These journeys were repeated by 
irent routes — the dangers incurred on one seeming only to 
ulate to self-exposure to greater dangers on another. Keb- 
in's three journeys to Dschagga, Krapf*s two journeys to 
mbara, and two more to Ukambani, in the course of which 
' explored regions and visited — Bible in hand and Gospel on 
-populations never before seen by European, have rarely 
I exceeded in interest — religious, adventurous, and geograph- 
The story of Dr. Krapf s abandonment and wanderings in 
wilderness, during his second journey to Ukambani, carries 
reader back to the old days of adventurous travel. Scarcely 
36 whole annals of modern missionary effort has there been 
thing equal to the spectacle displayed in this section of the 
ime, of two individuals, each isolated, pursuing again and 
n, on foot, without external encouragement of any kind, and 
le face of every possible obstacle, journeys among ignorant 
savage heathen, far away from help, or the hope of help, and 
iding solely in the guidance and support of Providence. The 
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splendid geographical and ethnological results which were among 
the rewards of tnese daring pilgrimages will be found fully chroD: 
icled for the first time in the present volume." 

Speke's Explorations ix Eastern Africa. — At a recent 
meeting of the Royal Geographical Society .of London, Gapi 
Burton and Capt. Speke both gave a narrative of their explorir 
tions in P^astern Africa, which are of particular importanoe, tf 
our readers are well aware, in connection with the long disputed 
problem of the sources of the Nile. So much interest has been 
manifested everywhere in this expedition that we regret tluU 
our limits will not permit us to reprint entire the dLscusBion to 
which these two papers gave rise in that learned association. 
Sir R I. !^[urchison, Col. Sykes, Mr. Macqueen, Mr. GaltoD, and 
other well known gentlemen presented their views upon this 
imi)ortant topic, a report of which will be found in the oocietj'i 
Proceedings, vol. iii, No. 6. From the same source we extract 
the following statement of the remarks of Capt. Speke. 

" The region traversed by Captain Burton and myself ia divi- 
sible into tive bands. They all run parallel to the coast| and 
each of them is characterised by special geographical featorea 
The first is low land between the coast range and the aea» Iti 
breadth is about 120 miles, and its average slope not more thin 
2 ieet per mile. Forests of gigantic trees, and tall grasses, cover 
its surface. The second band is the coast range of mountaioa 
These are hills in lines and in masses, intersected by valleya^ 
through which the rivers of the east coast find their way. This 
range is easily crossed, and nowhere exceeded 6000 feet, adjacent 
to the line of road taken by our travelers. It is capable of culti- 
vation, though neglected, because the slaving forays to which it 
is subjected drive away the inhabitants. The third band reaches 
to Unyanyenibe. It is a dry plateau, with a slight inclination 
toward the interior, and ranging in height between 3000 and 
4400 feet. Tributary streams, running southwards to the Raahi) 
intersect it. The fourth zone is a continuation of the above, bat 
it is better watered, and is studded with granite hills. Here is the 
water-parting between the streams that run eastward to the 
Indian Ocean, and westward to the Tanganyika Lake. The 
Nyanza Lake is situated in this band. The lifth band is a re- 
markable slope, that inclines to the shores of the Tanganyika 
It sinks no less than 1800 feet in 45 miles; it is exceedingly fe^ 
tile, but harrassed by marauders of the Watuta tribe. 

On arriving at tjija, the party found that the only boats to be 
had were wretched canoes ; while the troubled state of the conn- 
try rendered it unsafe to explore the lake unaccompanied br i 
large escort. There was, however, a small sailing crail belonging 
to an Arab, on the other side of the lake, which would be larp 
enough to contain the entire party ; and Captain Speke started 
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ire her, with seventeen savages, as a crew, and four of his own 
u He first coasted to Kabogo, a bold promontory usually 
cted as the starting point, when the lake has to be crossed, 
reached it in five days. He describes the shore as wild and 
atiful, affording many convenient harbors, and requiring but 
ttle art to make it quite a fairy abode. There were no 
ibitants, but an abundance of game, — hippopotami, buffaloes^ 
»hants, antelopes, and crocodiles. The passage across the 
5, a distance of 26 miles, was made rapidlv and safely, and 
tain Speke was cordially welcomed bv the Sultan of the 
ntry on the opposite side. The owner of the sailing boat was 
^ also, and was ready to afford every assistance; but he 
aelf was on the point of starting on an ivory expedition 100 
38 into the interior, and the crew of his sailing boat were, at 
same time, his armed escort : he could not therefore spare 
n. What made the disappointment doubly vexatious, was 
this Arab desired Captain Speke's companionship in his 
nded journey, and he promised the boat on his return. Had 
tain Speke oeen unfettered by time, this would have been 
BxocUent opportunity of farther travel. As it was, he was 
ged to go back to Ujiji without the sailing boat, and pro- 
led with Captain Burton to a more extended exploration of 
Tanganyika Lake, which lasted a whole month. The map- 
r of its southern portion depends on information given by 
Arab. 

D returning to Unyanyembe, Captain Burton's continued 
SB again made it necessary for Captain Speke to proceed alone 
he northward to explore the Lake Nyanza. He went with 
ty-three men, through a line of populous country, less visited 
trangers than that which he had hitherto traveled on. There 
a numerous petty sovereigns who were hospitable enough but 
r troublesome. The view of Lake Nyanza, with its numerous 
ids, reminded Captain Speke of the Greek archipelago. The 
ids were precisely like the tops of the same hills that studded 
plains he had just traveled over. In fact, the lake had the 
ires of a flooaed country rather than those of a sheet of 
nanent water, with well marked banks. Its water is sweet 
good : those who live near it drink no other. 
Biptain Speke's explorations did not extend beyond its south- 
snores. The more northern part of his map is based on 
ve information, especially on that of a very intelligent Arab^ 
m he has previously met with in Unyanyembe, and whose 
, so far as the shores of the lake, were found by Captain 
£6 to be remarkably correct. This Arab had traveled far 
£it8 western shores. In thirty -five long marches he reached 
Kitangura river, and in twenty more marches, Kibnga, the 
tal of a native despot Between these two places he crossed 
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about 180 rivers, of which the Eitan^ra and the Eatanga wen 
the largest. The former is crossed in larse canoes; the latter, 
though much larger and broader, is crossea daring the dry set- 
son by walking over lily leaves ; but in the wet season it spretdi 
out to an enormous size, and is quite unmanageable. The rabj 
season is very severe in these parts. No merchants have gooe 
farther than Kibuga; but, at that place, they hear reports of a 
large and distant river, the Kivira, upon the Irnnks of which the 
Bari people live. This river is believed by Captain Speke to be 
the White Nile." 

Sir R. I. Murchison in reviewing the labors of the two ex- 
plorers, remarked that '* they have, by means of astronomical 
observations, fixed the position, the longitude and latitude of 
these two great lakes, and have shown you that whilst one is 
like other lakes, of which we had previously heard, situated on 
a great plateau, the other is situated at such an elevation that, 
as Captain Speke has explained to you, it may verr possibly 
be found to feed the chief sources of the Nile. I will not noir 
argue that difficult question, because I am quite sure there is one 

fentleman here,. if not others, who may dispute that inference. 
will, therefore, first call attention ^nerally to the great im- 
portance of these discoveries. My friends here have not only 
traversed the district and furnished us with a good picture of the 
manners and customs of the inhabitants, but have also brongbt 
home rock specimens which enlighten us as to the fundamental 
features of this country ; and to these rocks I will for a moment 
advert. Captain Burton placed before me this morning certain 
s})ecimens which show me that at an elevation of upwards of 
3000 feet above the sea and towards the interior there are 
fossilized land shells, showing that from very ancient periods 
the lands have maintained their present configuration. These 
def)asits, whether purelv terrestrial or lacustrine, have been con- 
solidated into stone, ana show that the existing internal condition 
of Africa is that of ages long gone by, as I took the liberty of 
pointing out to the society some years ago, when treating of 
LivingFtone's first explorations. Another striking feature in 
connection with this great zone of country is this. You will 
observe that our friends spoke of remarkable herds of oxen on 
the banks of the lake Tanganyika, and tribes of people between 
that vast lake and the coawt range, who are a thnving, peaceful, 
agricultural population, whilst the adjacent districts in tne north 
and south are frequently disturbed by wars for slave-hunting 

Eurposes. This is a great fact as indicating a broad line of route 
y which we may hope hereailer to establisli intercourpe with the 
interior country. There is another important fact, though I do 
not think Captain Speke alluded to it, namely, the absence of 
that great scourge of parts of southern Africa, the Tsetse fly. 
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With r^ard to the physical geography of the country, it is 
remarkable that all the adjacent rivers fall into the great Tan- 
ganyika lake, which was formerly supposed, on the contrary, to 
afford the sources of the Zambesi river. All theory, therefore, 
on this subject is now set at rest Jjastly, we come to the subject 
which is liKely, as I said, to give rise to much discussion, and 
that is the theory upon which I think my friend Captain Speke 
may rest his claim to our most decided approbation. On my own 
part I am disposed to think that he nas indicated the true 
soathemmost source of the Nile. Now, in saying this I do not 
mean to deny that the great mountains flanking the lake on the 
eastj of which a point or two only is marked on the map before 
us, do not afford the streams which flow into this great lake. 
That must probably be the case on the east, just as Captain 
Speke ascertained nt>m the Arabs that the so-called *' Mountains 
ot the Moon" feed the same lake from the west by other streams. 
You must here recollect that the same Arab sheik who gave him 
the information which turned out to be correct concerning the 
existence of the lake Tanganyika also told him of the existence 
of the Nyanza, which lake was found to be exactly in the 
position indicated. As Captain Speke has determined that this 
^reat lake Nyanza is nearly 4000 feet above the sea, it may well, 
mdeed, be tne main source of the White Nile. Everything 
(as far as theory goes) being in its favor, this view is farther 
supported when we reflect on the fact that the tropical rains 
cause these upland lakes and rivers to swell and Durst their 
banks at a peiiod which tallies very well with the rise of the Nile 
at Cairo. These, then, are grounds which I think must go to 
strengthen the belief of Captain Speke, and I may, therefore, 
repeat what I stated at the anniversary, that highly worthy as 
Captain Burton was to receive a gold medal, not only on account 
of this great expedition which he led, but also for his former 
gallant and distinguished expeditions. Captain Speke, who now 
sits at your Lordship's left hand, is also entitled to a gold medal 
of the Royal Geographical Society." 

H. Schlagintweit on the Salt Lakes of the Himala- 
TAS. — At a recent meeting of the Royal Geographical Society 
of London, Mr. H. Schlagintweit exhibited some chromo-litho- 
graphic sketches of the Himalayan Mts., and in commenting up- 
on the remarkable erosion which takes place upon that range, 
he spoke as follows of the salt-lakes whicn form a peculiarity of 
that region : 

" Another consequence of the erosion is the gradual drainage 
of fresh water lakes, or their conversion into salt water lakes. 
It is very characteristic for the Himalayas, and in this respect 
they differ essentially from most other mountain systems in the 
world, that hardly any fresh-water lakes now occur. The only 
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few lakes of any considerable extent which have been made 
known by Captain Strachey, Captain Speke, and Major Cunnings 
ham, as well as those we visited besides, are all salt water. But 
the explanation we think we must give of this phenomenon is 
different from the explanation formerly given. Some have 
thought that a raising of the country might have caused a genenl 
drainage. We think that supposition rather improbable, finm 
the recent strata round these salt lakes being all horizontal, and 
the outlets of these salt lakes being in a different direction in 
reference to the horizon. If anv raising of the country had 
effected the drainage of the salt laKes, the effect would have been 
a perfectly different one, according to the position the oatlet of 
these lakes had in reference to the points of the horizon, a 
modification which is nowhere met with. 

** The Tso mo Ri ri and the Tso mo Gnalari, the two great sdt 
lakes of Rupchu and Pankong, of which drawings are presented, 
happen to be a good example of two large lakes, being aboot 
equally salt, with differently directed former outlets, and with 
quite horizontal banks of detritus and of watermarks along their 
circumferences. The gradual progress of the erosion of the 
valleys seems to us to be also the chief cause of the mdnil 
transformation of freshwater lakes into saltwater lakes in Tibet 

** By this progressive excavation thousands of square mikfl^ 
still marked as former lakes by the form of the surfiu^ havehera 
emptied, and the consequence is that the local evaporation ooold 
no more keep the equilibrium with the precipitation ; in conse- 
quence the lakes, of which parts remained undrained on account 
of their greater depth, now gradually became more and mors 
salt." 

JOURXAL OF THE ROYAL GEOGRAPHICAL SOCIETY OF L05- 

POX. — We have just received the twenty-eighth volume of the 
Journal of the Royal Geographical Society of London. Like 
the previous parts of this series it is full of important contribu- 
tions to our knowledge of the physical geography of every 
country where British enterprize is manifested. We have here- 
tofore quoted from the anniversary address of the President, 
Sir R. I. Murchison. To many of the other articles we shall 
have occasion to allude. The following is a statement of the 
contents of the volume : 

Articles — 1. Journal of the North Austrah'an Exploring Expedition; 
under the command of Augustus C. Gregory, Esq. (Gold Medalh'st, R.G.S.); 
with Report by Mr. EUey on the health of the party. — 2. Notes on the 
Physical GeojQrpaphy of Northwest Australia; by Mr. James S. Wilson, 
Geologist to the North Australian Expedition. — 3. Journey from Coles- 
berg to Steinkopf in 1854-6; by Robert Moffat, Esq., •F.R.G.S., Govern- 
ment Surveyor at the Cape.— 4. Journey from Little Namaqualand east- 
ward, along the Orange River, the Northern Frontier of the ColoDy, drc. 
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&c^ in August 1866 ; by Robert Moffat, Esq., F.R.G.S., Government Sur- 
veyor at the Cape. — 6. A Coasting Voyage from Mombasa to the Pan- 
ffani River: Visit to Saltan Kimwere: and Progress of the Expedition 
into the Interior; by Captains Richard F. Burton, commanding the East 
African Expedition, and J. 11. Speke, F.R.G.S. — 6. Explorations in the 
Desert East of the Haurdn, and in the Ancient Land of Bashan ; by 
Cvril C. Graham, Esq., F.R.G.S., <fec. — 7. Contributions to the Knowl- 
edge of New Guinea;. by Dr. Salomon Mttller, — 8. On the supposed dis- 
covery, by Dr. E. K. Kane, U.S.N., of the North Coast of Greenland, and 
of mn Open Polar Sea, Ac, as described in the ' Arctic Explorations in 
the years 1863, 1864, 1866;' by Dr. Henry Rink, M.D., Inspector in 
Greenland for the Danish Government. — 9. The Yang-tse-Keang, and 
the Hwang-Ho or Yellow River ; by William Lockhart, Esq., F.G.R.S. — 
10. Extracts from a Journal kept during a Reconnaissance Survey of the 
Southern Districts of the Provinces of Otago, New Zealand ; by J. Turn- 
bull Thomson, F.R.G.S., Chief Surveyor. — 11. Observations relative to 
the Geographical Position of the VVest Coast of South America; by 
Carlos Moesta, Director of the National Observatory, Santiago de Chile, 
May 29, 1866. — 12. Excursion made from Quito to the River Napo, J.nn- 
uary to May, 1867; by Dr. William Jameson. — 13. Description of the 
State of San Salvador, Central America; communicated by John Power, 
Esq., F.R.G.S., of Panama. — 14. On the Latitude and Longitude of some 
of the principal places in the Republic of Guatemala ; by A. van de 
Gehuchte. — 16. On the Fine Regions of the Trade Winds; by Thomas 
Hopkins, M.B.M.S., Vice-President of the Manchester Literary and Philo- 
sophical Society. — 16. Remarks upon the Amount of Light experienced 
in high Northern Latitudes during the absence of the Sun ; by Captain 
Sherard Osborn, R.N., C.B., F.R.G.S., Officier Legion d'Honneur, <fec. — 
17. Notes on the River Amiir and the adjacent Districts; by MM. Pes- 
churof, Perroikin, Shenurin, Vasilief, Radde, Usoltzof, Pargachefbhi, &c, 

lilustrations. — 1 and 2. Map to illustrate the Route of the North 
Australian Expedition, and Mr. Wilson's Paper on the Physical Geogra- 
phy of N.W. Australia. — 3 and 4. Map to illustrate Mr. Moffat's Journey 
from Colesberg to Steinkopf ; and from Little Namaqualand Eastward, 
along the Orange River. — 6. Map to illustrate the Progress of the East 
Africa Expedition. — 6. Map to illustrate Mr. Cyril Graham's Explora- 
tions East of the Haur4n, &c. — 7. Map to illustrate Dr. Rink's Paper on 
Dr. Kane's Arctic Explorations. — 8. Map to illustrate Mr. Thomson's Sur- 
vey of Otago. — 9. Map to illustrate Capt. Sherard Osborn's Paper on 
Light in the Arctic Regions. — 10. Map to illustrate Notes on the River 
Amiir. 

Tals College Library, March, 1860. 
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Art. XXIII. — On the Species of Calceola found in Tennessee: Oci- 
ceola Americana; by Pro£ J. M. Safford. 

For many years it has been known that a species of Oakedla 
occurs in the marly and dade-fonning limestones of Western 
Tennessee. This species nas been considered to be identical 
with the European C. sandalina of Lamarck, an error (for sucli 
I hold it to be) which has contributed much to the confunoB 
that has existed with reference to the age of the limestones men- 
tioned. Individuals of the species are frequently found upon 
marly glades of Decatur, Perry, Wayne, and Hardin countiei 
The identity of the species with C. sandalina (and a few other 
determinations of the same kind) once taken for granted, it wai 
an easy matter to designate the rocks of these glades *' Devo- 
nian." 

Since my attention has been called particularly to this spedei; 
I have regarded it as distinct, and now propose for it the name 
Calceola Americana, 

In the first place, its different geological position would, at 
least, indicate a distinct species. It is without doubt an Upper 
Silurian fossil, and moreover belongs exclusively, so &r as my 
observations have extended, to the Niagara Period.* The gvj 
marly limestones of the glades^ although much alike lithologic^y, 
are generally easily separable, by their fossils, into two bws, the 
lower one representing, in part, the Niagara Period, and the 
other the Lower Helderberg. It is to the former of these that 
our Calceola belongs. Among its associates are Orihis eUgantuk^ 
Platyostoma Niagarensis, Caryocrinus ornatus, Eucalyptocrinus de- 
corus^ &c» Ilalysites escharoides and Cladopora reticulata have 
been observed in a local coralline limestone resting upon the 
bed containing the Calceola, 

In the second place, the characters which separate it from C 
sandalina are well marked. In general form, it is much like the 
European species, but differs in the following particulars if 

1. In C, sandalina the central cardinal process or tooth of the 
large valve is divided longitudinally by a shallow linear groove, 
mating the tooth apparently double ; in all my large valves of 
C Americana this tooth is not grooved, but, on the other hand, 
is rounded and smooth along its summit ; it is moreover longer 
and larger than in the European species. 

• The Niaqara Period, as here used, is equivalent to the New York rocks firwn 
the Oneida Conp^ldmerate to the Nia^ra Group inclusive. 

f In making these oomparisons I have before me forty specimeiM of the Ameri* 
can suecies and seven of Uie European. Of the first, one is ao ezceUent spedoMO 
with both valves united, two are jfood specimens of the small valve, aud the re- 
mainder are large valves. The small valves are seldom found. J have wen alto- 
gether four of them. Of my European specimens, one is entire with both valvct, 
another i« ao excellent small valve, and the rest are large valTes aU ia good 
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[n my specimens of C. Americana the rows of punctures, so 
icuous on the internal surfaces of C. sandalina, are not seen. 
tVithin the largest valve of our species, in the older indi- 
Is, there is adjoining the hinge hne, and on each side of 
rdinal process, (but separated from the latter by a deep 
e,) a prominent callosity. In very old specimens, these 
Lties nearly fill up the back portion of the cavity of the 
and, at the same time, nearly obliterate the striae or ridges 

run forward from the hinge line. Most of the inner sur- 
f the large valve has an irregular wavy appearance, indi- 

a vesicular structure, which, in fact, the mass of the valve 

The small valve (the dorsal), so far as I have seen, has ex* 
ly no proper cardinal area; its apex is not immediately 
the hinge line, but is removed about one-fourth of the 
L of the valve towards the front, the cardinal edge being 
ed off from the apex to the hinge line. The lines of 
h are prominent along this bevelled edge ; so they are too 
> cardinal area of the large valve. 

Dhe external surface of C, Americana is obscurely marked 
adinally in front by striae, which, so fiir as they have been 
ire coarser and less numerous than in C, sandalina, 
xe are other points of difference which appear to be con- 
but those given are sufficient to characterize the species. 
a future occasion the fossil will be illustrated by the proper 

lOD, TenD^ Feb. 1, 1860. 



XXTY. — The Oreat Auroral Exhibition of August 28th to 
September 4^, 1859.— 8d Abticle. 

he two preceding numbers of this Journal* we have given 
ations of the Aurora of Aug. 28th to Sept. 4th, from nu- 
8 places in North America. We now continue our record 
phenomena, and intend in a subsequent number to pre- 
summary of the observations made in other parts of the 
We are indebted to Mr. Benj. V. Marsh, of Philadel- 
or a considerable number of the following notices. 

Tvations at Montreal (lat. 45*^ 310, by Dr. ARCHIBALD Hall. 

;ust 28th about 8*» 20" P. M. the sky was about seven 
obscured by massive cumuli, when in the interval between 
[ observed streamers of a ruddy tint passing from the 
X)wards the zenith. The wind was N.N.W. and blowing 

• Volt. xxYiii, p. 885; x^x, p. 92. 
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rather stiiQj. About 10 P. K. the streamers seemed to oonveige 
towards the zenith Id all directions, and to possess a deep niddj 
tint. There was a large cumulus cloud in tne W.S.W. and from 
a clear space beneath it a streamer shot upwards and distincdj 
traversea the cloud, illuminating it vividly. The same phenom- 
enon was ¥ritne8sed by another observer at the other ena of the 
city. 

At 2^ 10°> A. ic Sept. 2d, a brilliant aurora was seen in Uie 
vacant space between masses of huge cumuli and lasted until 
8^ 30°> A. M. The sky was at first of a bright coppery red tin^ 
and the light emitted so great that it was possible to read mod^ 
rately large print by it. This space became interspersed with 
streamers of a rich roseate hue stretching to the zenith. The 
manifestation was chiefly observed in the W.S.W. 

Sept 2, at 9^ 40"> P. H. we had another auroral display. The 
streamers were mostly white, springing from three well-defined 
arches, stretching between the Xf .E. and N.W. They flidLered 
magnificently about 10^ 20°^ P. M. in the zenith, where thejr 
formed a huge corona having a tent-like appearance; These 
displays have been the finest seen here for many years, and it is 
to be regretted that on the two first occasions^ donds shodd 
so far have concealed them from our view. 

2. Observations at Montreal (lat. 45"" 81'), hy Pro£ Chablis 

Smallwood, LL.D. 

Aug. 28th at 9 p. m. we had a splendid aurora extending over 
nearly the whole horizon with the exception of a small space in 
the south and S.W., varying in color from a pale yellow to deep 
orange and violet or crimson, and nearly as light as when the 
moon is at its full. The aurora was first noticed between 8*» SO* 
and 9^ P. M., and this appearance lasted, with modifications, till 
nearly sunrise. 

On the following night, Aug. 29th, there was also a fine dis- 
play, but not to be compared in brilliancy to that of the previ- 
ous evening. The sky was on this occasion cloudless, and a few 
streamers were occasionally seen tinted with a pale violet color. 

The most remarkable incident was the unusual amount of at- 
mospheric electricity present At 9 p. M., Aug. 28th, the dec- 
troraeters indicated a maximum of 250 degrees in terms of Volta'i 
electrometer No. 1, of a positive character (but almost constantly 
varying in intensity); an amount equalled only during the thun- 
der storms of summer, and the heavy snow storms of winter. 
The amount during the following day and night indicated a 
maximum of ten degrees, which is however somewhat above 
the usual average. 

The appearances would lead to the opinion that the clouds 
might have been the medium of conducting the atmospherie 
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electricity to the earth, for the indications of the electfometera 
were such as are observed during the passage of clouds charged 
with electricity, and this phenomenon seems to have extended 
to the wires of the electro-magnetic telegraph. 

The following day and night indicatea a small increase on the 
usual amount of electricity, which may be owing to the contin^ 
ued presence of the aurora, or in some measure to the decrease 
in temperature. 

Similar indications of the electrical state of the atmosphere 
during the aurora were never observed here, although its effect 
OQ the magnetic telegraph has been before witnessed. 

8. Observatims at Si. Paschal (lat. 47** 40' K, long. 67° 40' W.), 

communicated by Prof. C. Smallwood. 

It was about 10 P. M. Aug. 28th, that the aurora was first no-' 
tioed here. It was a magnificent display which threw out 
streamers from the zenith all aiound the horizon, and the light 
was nearly that of the day. I believe it was visible at Lake St. 
John on the Saguenay, lat 48'' d', long. 71'' 9'. 

L Obeervatums at Halifax (lat. 44"" 39'), by Lieut. K. Home, of 

the Boyai' Engineers* 

Aug. 28th at 6 p. m., I remarked a long narrow belt of cloud 
fkom E. to W. having a peculiar orange-white appearance. 

At 8 P. M. I observed this cloud (which in the interim ap- 
peared to be stationary) suddenly to become luminous, particu- 
uurly at its eastern extremity. This cloud was about lO"* wide, 
and appeared to extend from horizon to horizon } no other clouds 
were visible. 

Soon after 8 p. m. two arcs of light K and S. appeared, that 
to the south being the brightest. Under both tnese arcs the 
heavens were dark ; but observers were uncertain as to whether 
the darkness was cloud or not. No stars were seen below the 
arcs, although quite visible above them. 

At 9i P. M. the appearance was as if these two ares were a 
gmall circle of the sphere, dipping to the 'south at an angle 
(measured by sextant) of 15° to the horizon, and 12° above it. 
The corona oeing formed at a point (by sextant) 10° south of 
Bonith. There was only one band or arc of light, and that was 
oontinuous around the whole heavens. There were two remark- 
able patches, one due west, at an elevation of about 36°, having 
a red color ; and the other east by north, at an elevation of 25°, 
having an orange color. These points were brightest during 
the whole display. 

Two distinct sets of streamers appeared to be formed } one set 
from the arc of light, the other from the corona, which seemed 
to be constant or nearly so ; as during the five hours I watched 
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the aurora, there appeared to be always light in or near the » 
nith, and always in the arc. The streamers were the yaiiablci, 
and appeared to work from W. by N. to south. I think ther 
workea along from £. to W., but another observer said firom W. 
to £. To the south they were so vivid and rapid it was not 
easy to tell. 

A volume of light, as if a quantity of burning spirit w» 
poured over the heavens, appeared to stream across from nortli 
to south quite independent of the streamers. The corona sent 
down rays, but it seemed to be only half way ; the streamen 
from the arc meeting them and toothing in, appearing to alter 
nate, short and long ones. 

6. Observations at Oraftm, Canada West (lat 44** 8' N., long. 

TS"* 5'), h/ Jam£S Hubbebt. 

Aug. 28th at 8^ 80°^ p. m. my attention was attracted by the 
peculiar appearance of the southwestern sky. Streamers and 
Sashes of light of a pale yellow and red color were rising, sul- 
ing towards a point 8^ south of the zenith, and meeting othen 
from the N.W. and north. By 8*» 58°> the whole northern and 
eastern sky was a blaze of lurid light, which seemed most dense 
in a band seven degrees wide, extending from N.W. to SJB, 
along which there was a constant succession of streamers and 
nebulous patches, exhibiting every shade of white, yellow and 
red. Columns were now darting up from all parts of the hori- 
zon. The aurora hung along the south, in a line at a maximum 
height of 17®. This from 8*» 50™ to 9*» was very perfect; while 
a similar arch but much less regular was formed in the north, 
reaching to the east. The latter had an altitude of 27°, and 
like the other seemed to rest on a dark bank. The first corona 
that I observed was formed at %\ at an altitude of 70°. It was 
imperfect and vanished almost instantly ; but was soon replaced 
by another in nearly the same spot. This in turn gave place to 
another still more complete, irom 9*> 15™ to 10** 15™ the drap- 
ery was gorgeous in the highest degree. A diflFused light maae 
surrounding objects verv distinct. Cocks crew, and the animal 
world seemed to think that day was dawning. 

I noted constant changes which were little more than a repe- 
tition of the above till 3*» in the morning. The corona was ais- 
tinct from 12*> 37™ to 1*> 5™. The color was white, merging into 
every shade of yellow, crimson, scarlet, purple, and sometimes 
tinged with green. I listened with great earnestness, and once 
or twice thought I heard a rustling noise, but I think it must 
have been the wind. When the wind was hushed, as it was at 
intervals in the latter part of the night, not a sound could be 
heard. Just at 10*> the aurora, after nearly disappearing, b^ * 
came intensely brilliant, equalling the light of the moon at the 
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quarter. The aurora continued till daylight, when it grad- 

LtBided away, 
e evening of Aug. 29th was clear ; and at 8^ 45™ the aurora 

again visible, but very much less extended and brilliant 
1 on the preceding night. There were thin, misty clouds of 
^bulous appearance, with occasional streamers o{ a pale white 
ty sometimes merging into red. 

^ the night of Aug. 30th I observed no unusual appearance. 
LUg. 31st the sky was covered with a dense mass of clouds ; 
the existence of the aurora was evident from the clearness 
he night After midnight the clouds disappeared, and the 
»lay was magnificent. AH the characteristics of the night of 
28th were repeated ; but the arch was rather lower along the 
them horizon. A fiery bank was formed in the south, from 
ch rays were constantly darting upward, and the whole sky 

a gorgeous canopy of crimson and gold. This was most 
id from 1^ l&n to 1^ 46% but was continued till almost day- 
t 

ept 1st was cloudy, and I saw no indications of the aurora, 
ept 2d there were dense clouds, yet the aurora might be oc- 
onally seen. It was confined to the N. and N.E., and waa 
ticularly bright from 9*» 61°* to ll**. 

ept 3d was clear. At 8^ 60'^ the aurora appeared in the 
r.£. and W. The light was yellow and white, with traces 
crimson and green. At 10^ an imperfect corona was formed, 
almost instantly disappeared. Others followed, but none of 
a were complete. 

ept 4. The same phenomena were observed, but much di- 
ished in brilliancy. 
ept 6. No trace of the aurora waj visible. 

ybservatwne at Rochester, N. T. (lat 43^ 8'), hy Pro£ C. Dewey. 

'he aurora of Aug. 28th was exceedingly splendid both be- 

) and after midnight, with the corona a little south of the ze- 

1 ; and exhibited many colors, with red or crimson predomi- 

t 

•ept 1st The aurora began late in the evening, and exhib- 

. the usual appearances. 

iept 2d at 1 a. m. it was cloudy, but very bright and red in 

N.E. ; the light increased rapialy and extended. At 2 A, M. 

re was a magnificent glow of red over the southeast, south 

southwest ; yellowish green, green and crimson, forming a 
geous display quite down to the south horizon as seen from 
liousetops. A splendid corona was formed just south and 

of the zenith, with splendid coruscations from towards the 
zon up to the zenith. The streamers shot upward towards 
re the corona waa formed, but none went to it 
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Sept. 3cL The aurora was considerable at 9 P. x., and over 
the north, streamers were shootinjg upwards. At 10 P. IL then 
was a bright red space in the N. W. or W.N.W. with white and 
greenish-white bands on each side. The flashing of light up 
wards soon began, and the streams or clouds of aurora were 
splendid. At 10^ P. M. the corona began a little S.E. of the 
zenith, and was very splendid, towards which the streaming up* 
wards was on all sides but less from the south. At 11 P. IL it 
nearly disappeared. This aurora was equal to that of Novem- 
ber, 1887. 

7. Observations at Newburyport, Mass. (laL 42^ 48')i ^ Dr. 

Henry C. Perkins. 

The aurora of Aug. 28th was the most splendid ever witneend 
at Nciwburyport by the present generation. About 71> P. X. tbe 
eastern sky seemed to outvie tne western, but with levereed 
colors, the pink of the morning taking the place of the goldea 
hues of the setting sun. In a few moments these hues were re* 
peated in the northeast and the west, and the yellowish-white 
luminous arch had passed the zenith and was fast covering ibe 
southern sky, and at 7f P. x. had enveloped Antaies. At 
7^ 52°^ the star Tau Scorpii was at the southwestern edge of the 
luminous fringe. At 9 P. M. Lambda Scorpii marked its south- 
ern border. At 9f P. m. the northern border of a luminom arch 
passing from the east to the west, was marked by Nu in the 
right foot of the Swan, while the whole southern and southwest- 
ern heavens were glowing with streamers rushing to the pole of 
the Dipping-needle, the whole northern lieavens being entirely 
destitute of the auroral light At this juncture, in an instant as 
it were, the merry dancers sprang up from the northern heavens, 
and at 10 p. m. the whole celestial vault was glowing with 
streamers, crimson, yellow, and white, gathered into waving 
brilliant folds, a little to the south and east of the zenith, afforf 
ing a canopy of the richest tints and most magnificent texture. 
The light was examined by the polariscope, and found not po- 
larized. The stars were so lost amid the effulgence as to renaer 
it somewhat difficult to make out the constellations. Print 
might be read by the aid of a small lens, and the time asce^ 
tained from the watch by the simple light of the aurora. 

During the evening of Sept. Ist the aurora was quite bright, 
and about a quarter to one (Sept 2) it spread very rapidly, and 
soon enveloped the whole heavens. At about one the spectacle 
was magnificent, a perfect dome of alternate red ana green 
streamers being formed, and the light being so great that ordi- 
nary print could be read as easily as in the day-time. It con- 
tinuea till morning. 
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8. Observationa cU Lunenburg, Mass. (lat. 42^ 85') , by Trot 

William B. Rogers. 

The aurora of Aug. 28th has rarely been equalled in this lati- 
le, and the meteor was repeated with more or less splendor 
- the eight following nights. The displays of Sept. Ist and 2d 
ire scarcely inferior in beauty to that of the 28th, while that 
Sept 2d, in some of its features, was the most interesting of 
em all. 

On the evening of Aug. 28th, throughout most of the north- 
a half of the sky, the stars were dimmed by what seemed to 
a luminous haze, which in some places quite eclipsed their 
;ht, and which itself glowed changeiully with a golden and 
imson coloring. In the earlier stage, the obscure space on the 
»rtbern horizon had not assumed the usual arched form, and 
IS sufficiently translucent to show a few flaky clouds, floating 
thin its connnes. At 8^ 20°> this dark space had become more 
taque, and had moulded itself into a symmetrical arch, bounded 
' a broad luminous band. 

At 9^ 80°^ .the display attained its highest magnificence. The 
»me of the heavens was hung around with white and golden 
id rose-tinted streamers converging from all quarters towards 
e magnetic pole. Over the glowing stripes of this marvellous 
ivilion there came broad flushes of the richest crimson light, 
itil it suffused all the upper part of the sky, and the whole 
atbern quarter except a narrow space next the horizon. 
At 10*> 80" nothing remained of this wonderful spectacle but 
GEiint auroral arch Tow down in the north, accompanied by a 
w dim streamers. 

The aurora recurred in great splendor between 1 and 2 a. m., 
ug. 29th, when the crimson color was particularly remarkable, 
t 8*" 80" A. M. there was a fine auroral arch in the north, with 
long array of streamers rising from it. 
Sept 2d, a clear sunset was followed by a peculiar greenish 
id purplish light extending round the horizon, even beyond 
id north. Over the northeast quarter, the air to the height of 
)^ had a dark opacity, which had the effect of arresting the 
jht coming from beyond. 

At 7** 80" P. M. an irregular obscure space began to form 
ong the northern horizon. At 7** 50" a faint arch of white 
zbt made its appearance, resting on the horizon a little north 
: the E. and w . points, and culminating some distance below 
le pole star. This continued to rise until 8 P. M., when its apex 
as within a few degrees of the pole. 

At 9^ 20" a low luminous segment showed itself on the hori- 
m beneath the arch. The latter now resolved itself into an 
ray of bright streamers, with equidistant shadowy spaces be- 
reen them. 
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At 9^ 80°> the streamers had extended and grown brichUr, 
while the low luminous segment, diffusing itself apward, had 
merged into the outer arch, which now reached nearly to the 
pole star. At this moment the arch began to send off succes- 
sive waves of light, rapidly following one another towards and 
beyond the zenith. In a few seconds this wave movement gave 
place to more rapid and seemingly, broken pulsations, flittinf 
upwards in close succession through the northern, eastern ana 
western quarters of the sky, and visible, though less distinctly, 
in the south. This wonderful appearance exhibited everywhere 
a convergency of the lines of motion towards a point considen* 
bly south of the zenith. 

When these luminous phenomena were at their height, eveiy 
spot to which the eye was directed, except the southern quarter 
near the horizon, was traversed by quickly successive flashes of 
white, greenish, and pale roseate lights all seemingly moving 
upwards. 

At IQii 80™ the pulsating movement again extended over all 
the northern and part of Uie southern haJf of the sky. lonu* 
merable waves of white, yellowish and purplish lignt chased 
each other from every quarter towards the magnetic pole, while 
the crimson flush spread wider and higher from the west 

The various phases of this aurora recurred according to a 
somewhat uniform order of succession. First, the dark seffmeat 
on the northern horizon took a regular arched form, and as it 
rose, became bounded above by a broad luminous curve, at the 
same time developing one or more bright concentric arches 
within. The streamers now shot forth from all parts of the lu- 
minous zone ; and as these increased the upper arch &ded away, 
as if it had expended itself in producing tnem. And now the 
lower arch took its place, to be obliterated in its turn by a like 
seeming process of exhaustion. At length, one of the grander 
effubiona of light coming on, the whole arch was broken up, 
and the dark segment below was reduced to a shapeless mass. 
Then there occurred a comparative pause in the phenomena, 
until the dark segment again took form, with its one or more 
luminous bands, and a like cycle of development was repeated. 

9. Observations at Steubenville, Ohio, (lat. 40° 25'), Jrom the SteU' 

benvilk Daily Journal. 

The magnificent auroral display of Aug. 28th was unusually 
interesting. 1st. It covered a much larger space of the heavens 
than any we ever saw before, at least since 1835. 2d. It lasted 
from dark until daylight, appearing with the first approach of 
darkness and only disappearing as daylight gradually overpow- 
ered it. 3d. Instead of an arch, shooting up rapid and various 
colored rays, its first appearance was that of a luminous mist, 
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b barely perceptible rays along its soutbem border, and mov- 
with the rolling motion of clouds, rather than the straight 
ting motion usually seen in auroras. 4th. It varied in inten- 
^ more than any we have ever seen before, twice fading nearly 
9 and remaining so for nearly half an hour or more, and then 
dling up with greater brilliancy than before, 
^ibout 7-^ P. M. it was a barely perceptible light in the north- 
t As the darkness deepened, this luminous spot grew 
ghter, and moved to the south, till a little before 8 P. K. when 
light spreading from it met that coming from the west, and 
tned an arch about half way between the zenith and southern 
*izon, and there its advance ended, and it beean instantly 
ing out. It retreated just as it had advanced, only more 
idly, and at 8*» 10™ there were left only the two centres in 
; northeast and northwest with a fitful gleam between them, 
ring this retreat, portions of the luminous cloud broke off 
1 floated for some minutes far away from the main body, sur- 
mded by deep darkness, like islands. One of them, and the 
6t beautiful, was a long bright bar in the south, which 
«nded more than half way across the sky from west to 
t, with -a wide sea of darkness between it and the parent 
ud, which gradually melted away and disappeared to the 
stward. 

it 9 P. M. the light advanced again, this time with a blood- 
tinge in the eastern and western portions, and passed clear 
ihe south as before, but shooting up many and variously col- 
d rays, sometimes from the east, sometimes from the west, 
letimes from the north, and from all parts of an irregular lu- 
lous arch that bent over the northern horizon about twenty 
jrees above it. This display faded away in an hour, and at 
[• p. M. there was no light that would attract attention, more 
n is frequently seen in the north. 

i.bout 3 A. M. it blazed up with redoubled brilliancy, shoot- 
up white rays far above the zenith, and making the earth as 
it as a full moon behind a mist could have done. This time 
1 rays seemed to dart up in broad masses, giving the sky the 
)earance of being covered with slabs of light, which were 

rd with red in the zenith, and rested on a broken irregular 
in the north that in some places fell to the horizon, and in 
lers rose in angular openings to thirty degrees above. Dur- 
\ this last display, the pulsations of the aurora were beauti- 
ly marked, the rays shooting up in a sort of volley, many 
idreds together ; while broken and separate masses of lumin- 
; cloud were seen in various parts of tlie sky. 
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10. Observations at Burlington, N. J., (l^^ ^"^ S'X h BsKJASCOr 

y. Mabsh. 

Aug. 28th an arch of ligbt rose in the north, passed the zenidL 
and descended to within about 20^ of the south horizon by 8^ 
80^ p, M. Soon after this« the whole space overhead was oocur 
pied by a dense unbroken cloud of milky whiteness. Then 
was however up to this time a considerable number of small 
black clouds moving southward^ which soon afterward diauh 
peared entirely. These clouds were very thin, and we were ftr 
a while in doubt whether they were not patches of dear sky; 
but by watching their effect upon the stara^ we satisfied oursdva 
that tiiey were clouds. 

Still later, about 20^ above the south horizon, there was a 
deuae whitish arch a few degrees in width, its lower maigin be- 
ing regular and well-defined. About 80^ or 85^ above the noitk 
horizon was the top of another arch, wider than the firat, bat 
not so regular or welMefined, Between these two arches wen 
numerous streams and fragments of white auroral cloud. 

Between 9^ and 9f P. M. there was a perfect oorona; tbe 
streamers on the south side were short, ana mostly white, and 
moved pretty rapidly westward. Their number at one tims 
was prooably five or six. At one time the central space wai 
perfectly clear ; but afterwards the streamers ran through it to 
Its centre. 

11. Observations at Oratv/ordsville, Indiana, (lat. 40* S% by Pto£ 

John L. Campbell. 

Aug. 28tb, the aurora began about 7^ 30" P. ic. with an unu- 
sual white light in the form of an arch in the north. At 8** 45" 
p, M: the white light appeared in two brilliant spots about 60' 
on each side of the magnetic pole. 

At 9 P. M. streamers of white, red and pink light in circular 
currents about the magnetic pole (variation 5^ 45' east) extend* 
ing beyond the zenith. 

At 9^ Pp M. the streamers were concentrated into brilliant 
ones passing nearly along the magnetic prime vertical. 

At 10 P. M. streams of white light were formed in the east^ 
and rapidly passed westward, a little south of the zenith. These 
streams or clouds were entirely separate from each other, and the 
more northern band, and possessed a real motion. The time 
occupied in passing was about one second. Not less than 
twenty flashes passed over. They were formed about 30° above 
the eastern horizon, and disappeared about 60® above the west- 
ern. After 10 o'clock the white light in the north became more 
brilliant, and tinged with red, extended very far towards the 
south. We traced the red tinge on the east to within 40^ of the 
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aoath point) and on the west to within 50° of the same. At 11 
P. M. tne aurora was still bright in the north. 
^ Aug. 29th, 2 A. M. Yery brilliant streams of white and red 
li^t filled the northern hemisphere^ These streams were per- 
pendicular to the horizon in the north, and were inclined at reg'> 
nlar decreasing angles towards the east and west to about 70^ 
Brilliant flashes passed across the heavens, originating in the 
northeast, and passing in a southerlj direction vanished in tha 
southeast 

At 2^ 45" A. M. Heavy bank of red light ten degrees north 
of east Patches of white light in north with occasional streams. 

At 8 A. M. the whole northern hemisphere was filled with 
streams of white light with the same inclination as at 2 A. K^ 
At 3^ 15"» A. M. the auroral storm was at its height. Flashes of 
ltd and white light each instant flew across the northern hemi- 

Shere. At 3^ S)°» A. 3f., a bright band of white light covered 
e bemdsphere except low down in the north ; and the incessant 
flashes in the northeast and east still continued. Long streams 
of light flashed across the entins hemisphere. The lower part 
rf the band passed through the heavens at an elevation of 40°. 
In the zenith was displayed a brilliant red bank. In the east, 
red and white flashes were very brilliant — ^better defined but 
not so rapid in transition as at 3^ 15™ A. M. 

At 8*" 45" A* M. Magnificent corona in the zenith. Central 
portion spiral, red and white, changing instantly to a beautiful 
lose color, with spiral streams shooting forth into all parts of 
the heavens ; the most brilliant streams flowing east and west 
The heavens were completely covered with these streams of light 

At 4 A. K. the white light in the north was still very bright, 
but the dawn obscured the eastern bank. 

12. Observations at Philadelphia, (lat 39° 570/ ^ Chables J. 

Allei?. 

Soon after half past 8, Aug. 28th^ the southern margin of the 
laminous auroral curtain was well defined^ and its position be- 
tween two fixed objects carefully noted. It was afterwards as- 
certained by actual measurement that this gave an elevation of 
about 22^ degrees above the southern horizon. 

13. Observations at Sandy Spring, Md, (lat 39^ 90, hy Prof. 

Benjamin Hallowell. 

The elevation of the southern margin of the luminous auroral 
curtain above the southern horizon, Aug. 28th, about 9 p. M., I 
thought, and mentioned to those with me, was about the merid- 
ian latitude of the equator, say 51 degrees*^ 
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14. Observations at Stockton, Califamia, (lat 88*" lOXfrom At 

San Joaquin Republican. 

The aurora of Aug. 28th first appeared about 9 P. K., when \ 
faint white light commenced about north and extended to about 
east by north. About 9^ P. M. great streams of red and blue 
shot up all along the northeastern horizon, but they appeared to 
shoot highest about mid- way of the li^ht These streams would 
faint and brighten in such a wonderful manner, that we imag- 
ined some painter in the skies drew his great brush from the 
horizon up to 40 or 50 degrees, dipped with vermillion, then 
with sky blue, and then wim white and flesh color. 

15. Observations at Sacramento, California, (lat. 88® 84'), Jy 

Thomas M. Logan, M.D. 

I have observed the aurora only at five different times during 
a residence of nine years at Sacramento, viz., Dec. 16, 1857^ 
Oct 27, 1858, Aug. 28, 1859, Sept. 1, 1859, and Oct 18, 1859. 
I know of but three other well authenticated instances of tfae 
phenomenon having been witnessed in California ; one by Gca 
H. Goddard at Sonora, Jan. 19th, 1852 ; and two W Henry 
Gibbons, M.D., at San Francisco, Jan. 19th, 1862, and Feb. 19th, 
1852. This shows the infrequency of its appearance in this 
State. 

The aurora of Aug. 28th, 1859, commenced at 9 P. M. and 
ended about 8 a. m. next morning. The appearances exhibited 
during this extended period were so various as to render it im- 

fossible to note the particular hours of the different changes, 
n its perpetual movements and fantastic changes were recog- 
nized all of the characteristic features that mark this phenome- 
non, from its close resemblance to the aspect of the sty before 
sunrise, to the formation of the luminous arc, darting forth pal- 
pitating rays towards the zenith, of white, pale red, and dfeep 
blood color. This last mentioned feature was seen in its great- 
est glory at about midnight ; and lambent streamers about this 
time were noticed to shift gradually from west to east, and vice 
versa. The summit of the arc was not more than six or eight 
degrees above the horizon, and appeared to coincide witli the 
magnetic meridian. The lower segment of the arc was not as 
obscure as in the other auroras observed by us. The most re- 
markable feature during the whole display, was the long contin- 
ued gleaming of a dark rose or carmine illumination, particularly 
at the western extremity of the arc; this rosy light passing o^ 
casionaJly along the belt with a fluctuating movement towards 
the opposite end. The whole northern sky at one time seemed 
to be a cupola on fire, supported by columns of divers colors, 
relieved and intensified by dark shadows or rather streaka The 
sky remained almost entirely clear the whole night This an- 
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rora was observed in all parts of the State, and very generally 
throughout the whole north Pacific region. 

The aurora of Sept. 1, 1859, was first observed about 10 P. M. 
There was seen first a warm glow in the northwest, and two 
white silvery clouds in the north. Soon the light extended in 
all directions, until the entire firmament was suffused with a 
ruddy light so bright at times that the hour could be distiu- 
fished on the dial of a watch. At midnight a splendid glow- 
ing corona was seen extending from the eastern to the western 
Horizon, and the whole southern hemisphere appeared to be in 
one continuous blaze. These ever changing phenomena contin- 
ued to manifest themselves until lost in the dawning day. 

16. ObservaUona at St. Louis^ Mo, (lat. 38° 37'), from a St, Louis 

Journal, 

On the night of Sept 1^ we had a mbst beautiful exhibition 
of the aurora. The view did not approach its highest grandeur 
until after 11 o^clock. At first there was a hazy appearance, 
embellished here and there by faint streaks and tremulous 
touches of light. Then the wavy pencillings grew stronger and 
broader, and the light spread until it had crept up to the zenith, 
when half of the world seemed enveloped in a sneet of mellow 
flame. 

17. Observations at Louisville^ Ky. (lat 38° Z'\from the Louisville 

Journal. 

One of the most magnificent auroras ever witnessed in this 
latitude was seen about 9 o'clock, Aug. 28th. The whole heav- 
ens, from the northern horizon to the zenith, were brilliantly 
illuminated with a rose-colored light, and the flashes were very 
vivid. The northwestern sky was the portion most brilliantly 
illuminated, but in the northeast, the rosy flush was exquisitely 
beautiful. 

18. Observations at Charleston, S. C, (lat 32° 46'), from Uie 

Charleston Mercury. 

Aug. 28. The northern heavens were brilliantly lighted until 
about 2 o'clock Monday morning, when the aurora faded en- 
tirely away. On the morning of Sept 2d the auroral exhibition 
far surpassed any former instance observed in this city, for the 
general extent and diffusion of the lights. 

19. Ohservatims at Bermuda (lat. 32° Z^%from the Bermuda 

Royal Gazette. 

The aurora of Aug. 28th appeared to ascend from a few de- 
grees above the northern horizon a great distance upwards to- 
wards the zenith, assuming a variety of shades and beautiful 
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colors ; sometimes in tremulous sheets of pale yellow, changing 
gradually into a deep crimson, or shooting UDwards in streams 
of light resembling those frequently observea fix>m the setting 
sun. It covered at times the entire space between N.W. ana 
K.E., leaving the sky from the horizon to its apparent bsK, 
perfectly clear. Towards 10 o'clock its brilliai^y gradually died 
away, but it continued more or less visible till the dawn oi div. 
Sept. 2d, between 2 and 3 A. m., the aurora displayed itself in 
greater splendor than it did on the 28th. Many persons wers 
awakenea from their slumbers by the intense Ugnt which en- 
tered their chambers. 

20. Observations at Savannah^ Ga. (lat 32^ 5')) from the Savan- 
nah Rspublican, 

On the evening of Aug. 28th we had a brilliant display of the 
aurora borealis. The northern sky, tor an extent of some forty- 
five degrees, was luminous with a mass of red light, from whence 
shot up towards the zenith the usual streaks^ at times vivid and 
beautiful. 

Sept 2d, about 1 a. m. the aurora again appeared and was of 
a very intense and beautiful color, being a mixture of pink, gold 
and purple. After it had reached an elevation of about 45^ it 
seemed to dissolve in the centre, and spread out both east loid 
west. About 2 o'clock it formed a complete arch overhead, 
from N.E. to S.W. About 3 a. m. it gathered in the zenith, 
and sent out bright fiery flashes in every direction. It was far 
more magnificent than tne aurora of Aug. 28th. 

21. Observations at Mobile, Ala. (lat. 30^ ^V)Jr<m the MobUe 

Daily Register, 

The aurora showed itself a little east of north about 7J P. M. 
Aug. 28th, and kept up the exhibition until about 9^^ P. M., when 
its paling light died out. It was of a reddish hue, inclining to 
yellow, and its flickering light assumed a kind of pyramidal form, 
shooting up into the heavens, nearly to the zenith. Then the 
centre seemed to grow dim, and a division took place, its right 
wing moving to the extreme north, where the left wing after a 
short time joined it. 

Between 12 and 3 o'clock on the morning of Sept 2d, th6 
aurora was repeated upon a scale of beauty and grandeur never 
before witnessed in the south. A bright pink colored light shot 
up from the northern horizon, and darted off into beautiful rays, 
flickering and brightening until they reached the zenith, and 
soon encircled the hemisphere like a belt fi^om east to west 
Afl«r about three-quarters of an hour, during which time the 
aurora occasionally furnished light enough to read by, the bright 
and beautiful light suddenly clothed the entire firmament 
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, Observations ai New Orleans^ La. (lat 29** 57')) JroTfn the New 

Orleans Daily Delta, 

A grand auroral display appeared between 8 and 9 o'clock, 
ig. 28th, in the nortnern horizon. A column of light first 
ot up into the sky, which soon spread up towards the zenith, 
d around the horizon, and made one of the most magnificent 
pearances that the sky has ever exhibited. 
About 11 p. M., Sept. 1st, the aurora reappeared and contin- 
d until 3 or 4 o'clock in the morning. Nearly the whole visi- 
3 northern hemisphere was covered with a fiery, blood-reddish, 
augh transparent vapor. The deepest color was on the east 
d west, a space around the polar centre seeming to be the only 
n-illuminea portion of the northern heavens. Over this crim- 
ni ground, spears and pencils of pale flickering light shot up 
intervals from the horizon, converging at a point near the 
nith. The whole sky along those lines was at once luminous 
d tremulous. In a moment vast segments of arches would 
e, and then suddenly disappear. 

. Observations at Galveston, Texas (lat. 29** 170, *y Prof. C, O. 

Forshey. 

Aug. 28th, as early as twilight closed, the northern sky was 
ghtly lurid, and at times lighter than other portions of the 
avens. At 7^ 30*" a few streamers showed themselves. Soon 
B whole sky, from Ursa Major to the zodiac in the east, was 
cupied by the streams or spiral columns that rose from the 
'rizon. Spread over the same extent, was an exquisite roseate 
it which faded and returned. Stately columns of light reach- 
g up about 45° from the horizon, moved westward about one 
gree for every ninety seconds of time. There were frequent 
shes of lightning, apparently from distant clouds, along the 
bole extent of the aurora; but no clouds were visible, except 
single streak near the horizon. At 9 P. M. the whole of the 
•eaKing had faded, leaving onlv a sort of twilight over the 
►rthem sky, and we ceased our observations. 
At 3 A. M. Aug. 29th, I awoke and perceiving that it was 
try light outside, rose, and found the whole northern heavens 
ain on fire. Such a display I have never seen equalled since 
e aurora of Sept 1, 1839. The whole distance before-named 
IS tinted with tne roseate hue ; darker, nearly crimsoned at the 
'o flanks. In the centre, near the meridian, stood a stupen- 
►us pyramid of white light with its apex near the zenith. On 
iher side at some twenty degrees, stood a pyramid of rosy 
;ht, each about sixty degrees in height and in exactly symmet- 
jal positions. Scarcely had I sketched the outline of this no- 
3 spectacle when the columns drifted westward and fisided. 
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Another fine display of the aurora commenced about 10^ P. u. 
Sept. 1st, and lasted until near daylight the next morning. A 
dusky red, like the reflection of an immense conflagration, OYe^ 
spread almost the entire heavens, beyond the zenith, fiir down 
towards the southern horizon. 



24. Observations at Sea (lat. 28** 30', long. 79^ 800, Barque 

of the Sea. 

Sept. 2d, at 12*» So" a. m., a bright spot or cloud appeared in 
the N.W. which shot up rays i-esembling the aurora, and in 
thirty or forty minutes formed an arch across the horizon from 
N.W. to N.E., which became lighter as it arose, and at 1** 15" 
A. M. it was light enough to read the smallest print without a 
light At the time the horizon was cloudy, but overhead was 
clear, the larger stars being just seen. At 2^ 15" the arch 
passed over to the southwaru, when it became dark again. 

25. Observations at Key West (lat 24° 82'), /wn a Journal 

A brilliant exhibition of the aurora was witnessed at this 
place Aug. 28th, and a still more brilliant one on the momiaff 
of Sept 2d. The whole northern half of the heavens was tinged 
with crimson, red as blood. Occasional flashes of blue and 
white light shot up towards the zenith and then slowly melted 
away. 

26. Observations at Havanna, Cuba (lat 23'' 9'), by M. ANDREAS 

POEY. 

In his former communication (Am. Jour., vol. xxviii, p. 406) 
Mr. Poey stated that during the auroras of Aug. 28th ana Sept 
1st he was unable to obtain any indications of atmospheric elec- 
tricity. In a later communication he states that neither at the 
time of these auroras, nor on the preceding or following daya^ 
was there the smallest interruption or disturbance experienced 
on the electro-magnetic telegraph lines of Cuba. 

27. Observations at Inagua, Bahama Islands (lat. 21° 18'), from 

tfie Xew York Journal of Commerce. 

The aurora of Aug. 28th was distinctly seen from this place, 
and was supposed to have been a large fire in the neighborhood. 
It was remarkably brilliant, but was not attended by that flash- 
ing appearance which is sometimes noticed in higher latitudes. 

28. Observations at Cohe, Cuba (lat 20"), by George F. Allex. 

On the night of Sept 1st a Spanish mechanic who worked for 
me called me out of bed to see the great light in the northern 
sky. lie was much struck with it and said the people in St 
Jago de Cuba would think the end of the world was at hand. 
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md a display which would have been considered more than 
nary even in the latitude of New York. It resembled the 
)ral displays occasionally seen in New York when more than 
illy brilliant. The same rosy light, on a darker horizon, 
ng off into yellower and whiter as it spread upwards, varie- 
id occasionally with white streamers. It extended horizon- 
r, according to my rough estimate, about one- third or two- 
is of the horizon, and upwards about two-fifths of the arch 
lie visible heavens. It was a very brilliant display, and sxir- 
ed me much by its brilliancy in that latitude. 

). Observations at Kingstorij Jamaica (lat 17® 68'), from the 

New York Herald, 

in extraordinary light appeared in the north on the night of 
t. 1st and the morning of Sept. 2d. It appeared as if there 
a colossal fire on earth which reflected its flames on the 
vens. The whole island was illuminated. The light was 
1 at Montego Bay (lat. 18*^ 21') at 10 P. M., but it was not ob- 
red at Kingston until 1 A. M. Sept. 2. It continued until 6 
[., when it gradually disappeared. It looked as* if Cuba was 
5re, and many believe that a portion of this island had been 
iroyed by a conflagration. Other persons were of opinion 
: the light was that of an aurora, but the aurora has never 
)re been seen in this latitude. A similar fire was observed 
the north side of Jamaica Aug. 28th. 

Observations at Guadeloupe^ West Indies (lat. 16® 12')j from 

L'InstituL 

hi the 2d of September, from 1^^ till daylight, an Aurora 
ealis was seen at Guadeloupe to the great astonishment of 
population. Its ruddy light was noticeable in the interior 
he houses. At the centre of this vast conflagration were 
ced two rays of whitish light which rose parallel to each 
jr, passing a little to the left of the pole star. The aurora 
ined its maximum of brightness at 8 A. M. 

Observations at La Union, San Salvador (lat. 13® 18')i from 

the Oaceta del Estado. 

►n the night of Sept. 2d, a most extraordinary phenomenon 
witnessed. About 10 o'clock, a red light illuminated all 
space from north to west, to an elevation of about 30® above 
horizon. The light was equal to that of day-break, but was 
sufficient to eclipse the light of the stars. The sea reflected 
color, and appeared as if of blood. This lasted until three 
he morning, when a dense black cloud arose in the east, and 
imenced to spread over the colored portion of the heavenSy 
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presenting a most eurious spectacle; &r in the parts where ih% 
cloud was not dense enough, the red light shone through, and 
formed a thousand fitntastac figures, as if painted with fire oaa 
black ground. 

In the citj of Salvador (lat 13^ 44') the same pbeDomeDon 
was visible, occupying the same space in the heavena, and tha 
red light was so vivid that the roots of the houses and the leavai 
of the trees appeared aa if covered with blood. 

Ftbniaiy, 1860. 



Abt. XXV. — Correspondence of Mr. Jerome NtckUsj dated iVangf, 

November lOth, 1859. 

Biography, — Capmard-Latour, — We have already given aoine aotioi 
of this physicist, so lately lost to science ; the following details are takai 
from an autobiography, which gives a very interesting acoonnt of tin 
circumstances which led him to some of his discoveries. His reaeardNi 
may be classed under four heads ; acoustics, mechanics, chemistfy, and 
general piiyaics having successively occupied his attention. His first in- 
vention (1809) was a pneumatic Archimidean screw, whidi is nowia 
common use for conveying gases under liquids, and has reeeived tbt 
name of the Cagniardelle, The ingenious inventor simply inverted ths 
action of the ordinary screw of Archimedes, making it revolve finom right 
to led. As Arago remarked in the chamber of deputies in 1844, dnnog 
a discussion of the law of patents, although the Cagniardelle is nothing 
more than Archimedes' screw reversed, it is not less true that 2000 jesit 
had passed before any one conceived the idea of making this simpk 
change and rendering it available in mechanics as a pneumatic machias. 

The Siren (1819) as is well known, is an instrument for measnnng 
the vibrations of the air which constitute sound. If, aa bad been sap- 
posed by physicists, the sounds produced by musical instruments are dns 
to the regular succession of impulses given to the air by their vibratioHi 
it was evident that a mechanism which would enable us to strike the sir 
with the same rapidity and regularity should in like manner prodoos 
sounds. Reasoning in this manner, Latour was led to the invention of 
this well-known and beautiful instrument. 

In 1822 he published his experiments on the combined action of hest 
and pressure upon certain liquids, such as water, alcohol, ether and 
naphtiia. He imagined that the dilation of a volatile liquid must have s 
limit beyond which, notwithstanding the compression, it would pa» to 
the state of vapor, provided that the capacity of the vessel permitted the 
liquid to expand beyond its maximum of dilation. The remarkable ro- 
fiults to which he was led by this reasoning are well known. 

In 1837 he published with Mr. Demonferrand the description of aa 
acoustic pyrometer, by which the authors proposed to render the met- 
sureroent of all temperatures appreciable through the medium of sound. 
In the same year he examined the pressure to which the air in the trachtt 
la exposed during the act of sounding. He had previooal j been emplojid 
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iTwtigatinff the pressure to which the air in the lungs is exposed 
I employed in sounding certain reed instruments, and had found it 
le clarionette e<}ual to the pressure of the atmosphefe^l^tM a column 
ater of 30 centimeters. In order to extend these inquiries to the 
an larynx, it was necessary to find' a person having an opening in the 
lea, and yet able to produce vocal sounds at will. After long search, 
iiard*Latour found such a man, who wae for his purpose as pre- 
• as the subject with the permanent gaetric fistula became for the 
known experiments of Dr. Beaumont In the same year he made 
rn his chrooometric balance, designed to measure the dynamic effects 
achines in motion. 
3xt appeared a memoir on the alcoholic fermentation, of whick these 

the principal results : 

L The yeast of beer is made up of little globular bodies, apparently 
table, and capable of reproduction in two different manners; These 
» seem to act upon a solution of sugar only when in a state of life, 
be hence conceived it probable that it ie by a vital process that they 
form the sugar into carbonic acid and alcohol. This investigation 
suggested by a question long before proposed as the subject of a 

by the French Academy of Sciences, in the seventh year of the 
iblic, vix. What are the characters which distinguish among animal 
rq;etable matters, those which serve as ferments and those which are 
ct to fermentation ? 

igniard-Latour now resumed his researches upon vibrating bodies, 
mcoeeded in producing a sound by causing a glass rod to oscillate 
r between two noctallic columns. The peculiarity in the sound thus 
ned was that the number of vibrations indicated by it corresponded 
to* one-half the 8ynchronou» nimiber of simple oscillations of the rod, 
•ugh the apparatus was arranged in such a manner that each move- 
. backwards and forwards should produce two strokes of equal inten- 
by the alternate blows upon the two columns. The experiments 
\ with this instrument enabled him to give the theory of tlie produc- 
of sounds by vibrating cords. During the same year (1840^) he stu- 
the production of grave tones, like uiose of the human voice, and 
\ various researches to discover the mechanism of the human voice. 

1851 he laid beforo the Academy a memoir upon the moulvMt h 
m/enSy demonstrating some new acoustic phenomena. In two pre- 

papers published in 1830 and 1831, upon the sounds produced by 

bodies turning with great velocity, he liad shown certain facts roU* 
o the musical tones produced by the friction of the axle of a wheel 
ist its supports. Subsequently he conceived the idea that a solid of 
ution, a cylinder for example, arranged so as to turn vertically 
id its axis upon two center-holes, might give rise to pulsating sounds 
IngH), although moving with a feeble velocity, provided it received 
e lower center-hole the friction of the revolving axis of a winch 
ig in an opposite direction to the cylinder. It was to the instm- 
s constructed according to these ideas that he gave the name of the 
'.net h battemens, 

9 have also from Cagniard-Latour an investigation on the action of 
on different kinds of wood enclosed in hermetically sealed glass 
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tabes. Sir James Hall« in his experiments npon the aaw^dnst oC pin 
wood and of horn in sealed ^n-barrels, had obeerred that the mixtnit 
underwent fusion and was cemented into a sort of ooaL &iiihff resnbi 
were obtained by Latour with thick glass tubes. 

These are not the only reseiut^es which we owe to this lamented phyi* 
icist ; in our previous letter we mentioned that while connected wita thi 
Government powder works in 1814, he made some useful impro?eoMnti 
in that department, especially in the glazing of powder. We also qwb 
of his very light, portable, and efficient flour-null, which consisted of s 
steel rasp moving vertically with an alternating motion between two fiied 
rasps, also of steel. During the severe winter of 1816, the streams beiog 
all frozen and the mills stopped, Cagniard-Latour was directed to have 
an immense number of these hand-mills constructed, and thoa in a fev 
days the public were saved from the fears of a fiunine. We have aho 
seen the part which he took in the establishment of gae-lighting in Paiii. 
He was besides the oonstructer of an aoueduct, a model of its kind, sos- 
pended between two rocks, and formed of a single span 200 metres in 
length. When we consider these varied achievements, we learn with 
surprise that it was only in 1851 that he became a membw of the 
Academy of Sciences. 

Tlie aurora barealis and iU theory, — ^Tlie late brilliant anions hsfs 
called attention to De la Rivers theory, of which we have formerly spdnn, 
and which is explained at length in his Traite d*JSUetrieUe, Great |M^ 
turbations were observed along the telegraphic lines over the Earopesn 
continent, similar to those remarked some years since by Matteocci in 
Tuscany, and Highton in England. The most remarkable &ct in these 
electrical disturbances is that they were produced by a continuous ciu^ 
rent, while those of a thunder storm are instantaneous, and only msrk 
points upon the paper in Morsels apparatus ; the aurora of the 29th Au- 
gust traced continuous lines of greater or less length. These effects lasted 
for several davs afler the aurora.* 

It is fortunate that the aurora of the 29th was carefully studied by s 
man so competent as Coulvicr-Gravier. This observer, who has studied 
the heavens for nearly 60 years, and has so much advanced the sciences of 
Cosmography and Meteorology, was found that night as usual at his 
post ill the observatory which the government prepared for him twenty 
years since at the Luxembourg palace. The phenomenon was in all ia 
splendor at 2^ 45"* a. m.; its extent included more than 100^ and M. 
Coulvier-Gravier declares that he had never seen it more beautiful during 
the long period of his observations. 

The observations during tlie late auroras support the theory of De la 
Rive, which he has thus defined. The vapors constantly rising from the 
sea, and especially from the equatorial regions, carry with them to the 
higher regions of the air a great quantity of pdlitive electricity, to wbich 
they serve as the vehicle, leaving the surface of the globe negatively elec- 
tric. Borne to the poles by the currents which always prevail in the 
higher regions of the atmosphere, these vapors carry with them their 
electricity, and thus give to the whole atmosphere a positive electric con- 
dition, which diminishes from above downwards. This positive electricity 
tends unceasingly to combine with the negative electricity of the earth, 

* See p 92, this volume. 
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\j through the stratum of air, but more especiallj at the two poles, ' 
) the currents of vapor carried by winds converge and are con- 
d. 

cording to Mr. De la Rive the aurora of the 20th August was a 
al consequence of the ^eat drought which had prevailed over the 
sent The dryness of the air had prevented the positive electricity 
neutralizing itself directly with the negative of the earth. From 
iccumulation of electricity there finallv took place towards the polar 
Q8 a discharge much more intense ana much more rapid than usual, 
1 constituted the brilliant aurora in question. A fact which tends 
tow that the aurora is an electrical and not a magnetical phenome- 
s furnished by the ozonometrical observations made by Mr. Perigny, 
ersailles. From the 28th of August to the 2d of September, he 
I the air to contain a quantity of ozone, relatively large, and more 
iant by night than by day. 

tman Remains in the Drift, — For the last twenty years it has been 
Q that axes of flint, evidently wrought by human skill, were found 
ds of the drift at Amiens, associated with the bones of extinct spe- 
»f animals. This discovery, made by a learned antiquary, Mr. Bou- 
de Farther, had been regarded as doubtful, and it was supposed that 
lent precaution had not been observed in conducting the explora- 
Recent discoveries made in a cavern at Brixham, near Torquay, 
igland, however, recalled attention to the observations of Mr. Perther, 
Mr. Prestwich, with several other geologists, accordingly visited 
ins in order to make the excavations necessary to decide this impor- 
[juestion. Every precaution was of course taken to prevent errors or 
>tion, and Mr. Prestwich could find nothing at Abbeville, but at 
tns he was more fortunate ; one of his companiona, Mr. Flower, in 
ining a bed of gravel at six meters from the surface, and evidently 
iturbed, extracted with his own hands a fine axe, more than five 
!S long. After this Mr. Prestwich having been informed that a sim- 
liscovery had been made in 1737, at Haxne, in Suffolk, visited the 
, and learned that some years since wrought flints were still found 
undance, although rare at present. He however succeeded in find- 
wo axes, similar to those of Amiens, but of less perfect finish. An 
»gous fact has just been verified by French geologists, who have 
I these axes in Picardy, associated with remains of Elepkas primoge- 
Rhinoceros tichorhinus, JEquus fossiluSy and an extinct species of Bos, 
conclusion from all these facts is that man was cotemporaneous with 
several species of large animals now lost, and known to us only by 
fossil remains. 

irare in the treatment of Tetanus. — This important question has elicit- 

uch discussion at the Academy, and many contradictions and differ- 

\ of opinion. In 1850, Mr. Claude Bernard showed that the curare, 

row poison, acts by paralyzing the system of motor nerves; following 

lis observation, an Italian physician. Villa, of Turin, made in 1854 a 

of experiments, in the course of which he showed that curare exerts 

the nervous system an action so completely antagonistic to that of 

[mine, that the two poisons may be neutralized by each other. Dr. 

having been attached to the French hospitals during the late war, 

nduced to apply the curare in the treatment of three cases of trau- 
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matic tetanas one of which recoirered. It was the caae of a aoldier 
wounded by a ball in the right foot The curare dissoked in water wtt 
applied to the wound, with the effect of diminishing the pain and sus- 
pending temporarily the tetanic spasms, which, however, returned. After 
fifteen days of this treatment the patient left the hospital completely 
cured. The experiments of Mr. Villa have been repeated in the ho^Htab 
of Paris ; but as yet only a single case of cure has been reported oat of 
several failures; the experiments, however, continue. According to a 
letter from Sir Benj. Brodie, of London, to the Academy of Sdenoes, tht 
application of curare as a specific against tetanus, waa unaucoeaslully mads 
upon horses at London in 181 5, by Dr. Sewell, professor at the Veterinaiy 
College. Such are the principal facts in the question as fiur aa yet mads 
known.* 

The new alloys of Platinum. — ^We recall the interesting reaearchei of 
Messrs. Devi lie and Debray on this subject only to mention their indos- 
trial applications. Hitherto it had been supposed that tlie presenos of 
iridium impaired the quality of platinum, but the labors of Devtlle and De- 
bray have shown that on the contrary alloys of these two roetab may be 
prepared which are greatly superior to pure platinum, presenting grsstar 
strength and rigidity, and resisting better botn heat and acida. Thus the 
alloy containing 21*3 of iridium is highly malleable and scarcely attadnd 
by aqua regia. As the quantity of iridium is lesi^ the alloy becomei 
softer, and one containing 10 or 15 per cent, is peculiarly fitted for 
chemical vessels. These alloys are now largrely wrought in Paris; retorts 
for the manufacturers of sulphuric acid have been made, hariog ths 
strength and rigidity of rolled iron. 

Messrs. Deville and Debray are at present making some trials at the 
French mint, for the Russian government, to determine the fitness of the 
new alloys for coinage. They have found that those containing 20, 10, 
H and 4 per cent of iridium, take the impression of the dies with grest 
perfection. The same is true of the natural alloy, which is obtained hj 
directly fusing crmle platinum, and retains only the iridium and rhodinm 
in combination with the platinum, the other metals having been removed 
by volatilization or oxydation. The platinum workers of Paris are nov 
manufacturing and selling the new alloys, and, contrary to the wishes of 
the discoverers, are exacting higher prices than for pure platinum. 

Rifled Cannon. — The invention of these guns appears to be due tot 
former captain of artillery, Mr. Tamisier, who was in 1842 charged with 
the course of instruction in musketry at Vincennes, where he applied 
himself with great assiduity to the study of various questions connected 
with his profession, with results which have contributed very much to the 
improvement of the system of musketry instruction in the army and in 
the arms of precision. After studying the effects of elongated projectiles 
in rifles and muskets, Mr. Tamisier was led to construct a rifled mortar, 
with cylindro conical shells. The duke of Montpensier, then colonel of 
artillery, at once saw the importance of this new project, and after canfing 
many experiments to be made, ordered at his own expense, in 1847, the 
construction by Capt. Tamisier of elongated balls and shells. These 
however were not tried until 1850, from which time up to 1853, Mr. 

♦ See experiments on two new varieties of South Amerirnn arrow poison by Dn 
Hammond and Mitchell, Am. Jour. Med. Sci., July, 1869, (this Jour. [2], zzviii.308). 
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Tftinisier continued his experiments at ViDcennes and at La Fere. The first 
experiments were made at Vincennes, on ihe 15th of July, 1850, when it 
was shown that rifled six-pouodera with elongated projectiles, carried 
much farther and with greater exactness than ordinary guns of smooth 
bore. On the 14th August, 1851, Capt. Tamisier repeated his experi- 
ments at the polygon at Vincennes, before the President and the Minister 
of War. A six-pounder rifled with three grooves projected balls of five 
kilogrammes to a distance of 1500 meters with a charge of only 700 
grammes of powder. The government then ordered further experiments 
to be made, which were conducted at La Fere, a fortified place in the 
Department of the Aisne, where greater secrecy could be secured than 
near Paris. The trials were there made by Uol. Trenille and by Col. 
Virlet, now directors of the School of Artillery at Metz, and led to a com- 
plete solution of the problem, so that the army of Italy was able to bring 
mto the field more than 200 rifled guns of a calibre of 84 millimeters, 
requiring for service and transport only two-thirds the men and horses 
hiUicrto necessary, and carrying balls of four kilogrammes 3500 meters 
with such precision that at this distance they would all fall in a rectangle 
of 80 meters in length by 40 meters in breadth. 

Acclimatation. — In our last letter we spoke of a number of Arabian 
camels, which the Society of Acclimatation had procured in Algeria, to 
be introduced into Brazil. We learn that they were safely lauded there 
after a voyage of 28 days. 

Photo- Chemical Ret^earchez: Persistent Activity of Light, — In this 
Journal for March, 1850. p. 257, we have described the Ixauiiful ex peri- 
men ta of Niepce de St. Victor, upon the persistence of the effects of inso- 
lation. According to Mr. Laborde, the curious results obtained by Mr. 
Niepce are due not to radiation, but to a veritable emanation from the 
card-board, which has been impregnated with tartaric acid, and exposed 
to the sun-light The principle subsequently evolved from tliis card- 
board, which acts upon sensitive paper prepared with a silver salt, is, ac- 
cording to Mr. Laborde, no other than formic acid. This is well known to 
be a product of the oxydation of tartaric acid, especially wheu in contact 
with peroxyd of lead, lie found that a concentrated solution of tartaric 
acid mixed with peroxyd of lead, and placed in a dark place, evolved vapors 
which reddened litmus and discolored prepared paper after a very short 
time. There is, then, in the case of insolated tartaric acid, an emanation 
and not a radiation ; but Mr. Niopce obtained similar results with nitrate 
of uranium spread upon porcelaiu and iusolated, in which case it is not 
easy to conceive of an emanation of vapor. However this may be, the 
facts announced by Mr. Niepce remain, and the only difference of opinion 
is as to their interpreUUion. 

Maritime Canals. — Besides the canals proposed at Panama and Suez, 
the question of one between the Caspian and the Black Sea is now being 
discussed in Russia. The construction of such a canal was ordered by 
Peter the Great, after having been commenced a century before under 
the Sultan Selim II, upon the suggestion of his Grand Vizier, Mohammed 
Sokolli, who was for Turkey what Colbert was for France. The canal 
was commenced in 1569, and during two years there were employed 
upon it 5000 janissaries and 20,000 prisoners. 
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The canal now projected will unite the Don and the Volga, the first of 
these falling into the sea of Azof, and the second into the Caspian, near 
Astrachan, at a point desi^ated on the maps aa Tzaritsin. The two 
rivers are separated by a distance of only 65 kilometers. The Importance 
of a canal which will connect the Caspian with the Mediterranean will 
readily be seen, and it must at the same time be confessed that it will be 
much more easily executed than the tunnel under the channel proposed 
by Mr. Thome de Garaond, since the canal, being exclusively on Ruasiaii 
soil, will be a question for engineers, with which politicians will hare no 
concern. 

For the last thirty years, it has been proposed to make a sea^-portof 
Paris by a ship-canal leading from the Cnannel; the introdnction of rail- 
ways caused the project to be for a time abandoned, but it is now again 
discussed. Among the plans proposed is one which appears in the 
Ann, des Sciences of the 8th October, 1859. It is intended to ezca?ate 
at the mouth of the Seine, near Havre, a harbor 1000 raeters long and 
200 wide, with a depth of 12 meters. The canal, 150 kilometers in 
length, will follow the course of the Seine, and will have the same depth 
as the harbor, which will be furnished with gates to preserve the water at 
a proper height A double line of railway will accompany the canal, one 
line serving for passenffers and freight, and the other for towing veead% 
which will thus make the voyage in four hours. 

The position and direction of the canal will be such that the weit 
winds, which are the most frequent at Paris, will help vessek in coming 
up, while the water of the Seine, to be lot in by sluices, will aid them,br 
their current, in descending. The great difficulty in this enterprise will 
arise from the tunnels required, the total length of which will be from 
twenty to twenty-five kilometers. These will be vaulted, and with t 
height of 30 meters by at least 50 meters in breadth. Mr. Piorry eiti- 
mates that the expense of this work may amount to a billion (1,000,- 
000,000) of francs. 

Engineers are also occupied with a plan for joining the English Chan- 
nel with the Mediterranean, by taking advantage of the river Rhone, the 
Sa6ne, the Yonne, and the Seine. The details of its execution baring 
only a local interest, we spare our readers their recital. 



SCIENTIFIC INTELLIGENCE. 

I. CHEMISTRY AXD PHYSICS. 

1. On tufo new series of Organic Acids, — Hentz has studied the action 
of metbylate of soda and similar substances upon chloracetic acid, and 
has obtained interesting new acids in which hydrogen may be considered 
as replaced by the deutoxyds of methyl, ethyl, etc. The acid resulting 
from the action of methylate of soda on chloracetic acid has the fonnoli 
CfiHeOe, which is that of lactic and paralactic acids, but is not identical 
with either of these. To this acid the author gives the name of methox- 
acetic acid ; it is monobasic, and gives beautifully crystallized salts. The 
acid itself is easily prepared by decomposing the tine salt with sulpha- 
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hydrogen, and distilling the liquid after separating the sulphid of 
The boiling point rises gradually till it becomes constant at 198^ C, 
the acid passes over as a colorless liquid, with a sour smell, resem- 
that of acetic acid. 

lien monochloracetate of soda is boiled continuously, an acid liquid 
I over, which, when saturated with baryta, yields on evaporation a 
Jlizable salt having the formula of glycolate of baryta. The author 
ses for the acid contained in this salt the name of oxacetic acid ; it 
meric, but not identical with the glycolic acid. Its formula is 
Oe. 

lylate of soda acts violently on monochloracetic acid ; the producta 
t reaction are chlorid of sodium, and the soda salt of a new organic 
homologous with the two last described, and which the author 
ethoxacetic acid. This acid is volatile without decomposition and 
,n to boil at a lower temperature than the corresponding methyl 
3und. Its formula is CeHsOc. 

lylate of soda acts in a similar manner on monochloracetic acid, 
lew acid formed in the reaction is an oily liquid which has the for- 
CuHuOc. 

enylate of soda, under similar circumstances, yields phenoxacetic 
as an oily liquid which crystallizes at a low temperature, and distils 
without decomposition. The analyses appeared, however, to show 
the phenyl alcohol employed contained benzalcohol, and that the 
ct examined was therefore a mixture of the homologous acids 
iO« and CisHioOtf. 

len the soda salts of organic acids are heated with monochloracetic 
chlorid of sodium is rormed, and new organic bodies which the 
r proposes to study. It is easy to see that all the acids belonging 
) formic series will yield similar new acids with the peroxyds of the 
>l radicals homologous with hydrogen, and that in this manner a 
g;reat number of new compounds may be obtained. — Journal fur 
. Chemie^ '78,jp. 174. 

>te. — According to Kolbe's view, lactic acid is to be regarded as 
onic acid, in which one equivalent of hydrogen is replaced by one 

Di, so that its rational formula is H ( ^* ^P^^ ^^^ 

the oxacetic acid of Heintz must be identical with glycolic acid, 
1 appears not to be the case. The question may doubtless be de- 
directly by examining the products of the action of water upon 
Dpropionic acid, which ought thus to yield lactic acid directly, since 
lould have the reaction 

C6H4C106HO+H<>iH=C6H4(H(>i)06HO+HCl. 

intz's acids may be more simply regarded as derived from the formic 
by simple replacement of hydrogen by the peroxyds HOSjCaHsOa, 
Os, <l;c. Dichloracetic and trichloracetic acids ought to yield analo- 
products in which two or three equivalents of hydrogen are replaced 
o or three equivalents of peroxyds which need not be of the same 
J. The number of possible acids would thus almost or quite equal 
f the ammonias or ammoniums. w. o. 

3NO ftE&IES, Vol. XXIX, No. fi6.-MAXCH« IKa 
35 



\ 



274 Scientific Intelligence. 

2. On the chemical constihitum oflsethionie add and Taurin, — By the 
distillation of iselhionate of potash with perchlorid of phoaphoras, KoIU 
has obtained a new acid which has the empirical formula C4H*ClSiOi, 
and which he terms chlorethyl-sulphuric acid. This acid yields taurin 
by the substitution of NHa for CI, and ethyl-sulphuric acid CiHfSiOi 
when the chlorine is simply replaced by hydrogen. Kolbe draws a pt^ 
allel between the derivatives of carbonic and sulphuric acidsi which ii 
best illustrated by the following tabular view : 

CaOs.Oi SsOi.Of 

Carbonic acid. Sulphuric acid. 

HO . (C4H6)(C20a) .0 HO . (C4H«)(S«04), 

Propionic acid. Ethyl-sulphuric acid. 

HO . (C4H4Cl)(CsOs), O HO . (C4H4C1)(SK)4), 

Chloropropionic acid. Chlorethyl-sulphuric add. 

(C4H4Cl)(Ca02), CI {C4H4Cl)(Ss04), CI 

Chlorethyl-carbon-chlorid. Chlorethyl-sulfochlorid. 

HO . (C4H4NHa)(C30a), O HO . C4H4NHs)(Ss04), 

Amidoethyl-carbonic aoid. Amido-ethyl-snlphuric add. 

(Alanin) (Taurin). 

HO . (C4H4( H02)),(C80«),0 HO . (C4H4(HOs))9i04, 

Ozethyl-carbonic acid Ozethyl-sulphuric add. 

Lactic acid. Isethionic acid» 

The author promises a more detailed account of the compounds tod 
reactions referred to in the above brief preliminary notice. — Atm. dff 
Chemie und Pharm,, cxii, 241. 

3. Researches on the atomic weight of Chraphite, — Brodis has commn* 

ntcated an exceedingly interesting and suggestive memoir on the atomic 

weight of graphite, considered as an allotropic form of carbon, the funds' 

mental idea being that the different modifications of the same substaoce 

may exhibit a difference in equivalents, as well as in their ordinaij 

chemical and physical properties. The author finds that graphite, when 

heated with nitric acid and chlorate of potash, increases in weight, snd 

ultimately yields a light yellow crystalline substance. The detJtils of Um 

process are as follows: a portion of graphite is intimately mixed with 

three times its weight of chlorate of potash, and the mixture placed in s 

retort. A sufficient quantity of the strongest fuming nitric acid is added 

to render the whole fluid. The retort is placed in a water»bath, and kept 

for three or four days at a temperature of 60° C. until yellow vapon 

cease to be evolved. The substance is then thrown into a large quantity 

of water and washed by decantation nearly free from acid and salts. It 

is then dried in a water-bath, and the oxydizing operation repeated with 

the same proportion of nitric acid and chlorate of potash, until no farther 

change is observed. This is usually after ihe fourth time of oxydation. 

The substance is then to be dried, first in vacuo, and then at 100®. By 

placing the mixture in a flask exposed to sunlight, the change taka 

place more rapidly and without the apphcation of heat 
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The formula of the body thus obtained is CnllAOio, or, as the author 
writes it, CiiHiOs. 

Its crystals belong either to the right or oblique prismatic system. It 
is insoluble in water, containing acids or salts, and very slightly soluble 
in pure water. It unites with alkalies, and the crystals have an acid 
reaction : ammonia converts it into a transparent jelly, bnt the substance 
is not dissolved. Acids separate it from this combination, as a gelatinous 
mass resembling silica. Treated with deoxydizing agents, it is readily 
decomposed. When a solution of sulphate of ammonium or of potas- 
sium is poured upon the dry substance, a crackling sound is heard, and a 
body is formed resembling graphite. 

The crystals are decomposed witli ignition on tlie application of heat, 
gases being evolved, and a black residue left, which resembles finely di- 
vided carbon. This substance the author proposes to term graphic acid. 

When graphic acid is heated in naphtha to about 270°, water and car- 
bonier acid are given off, while the naphtha takes a deep red color. The 
residual substance resembles graphite and has the formula O44H3O8, or 
with the author^s equivalents, CssHsOi. When this substance is heated 
in a current of nitrogen to a temperature of 250°, water is given off with 
a little carbonic acid ; the substance remaining is found to have the for- 
mula Ois3H40a9 or OMH4O11. This body may be exposed for several 
hours to a red heat in a current of nitrogen without losing all its oxygen 
and hydrogen. 

The auuior compares graphic acid with a remarkable compound of 
silicon discovered by Buff and Wohler, which has the formula 8i4n405, 
and which was obtained from the graphitoid form of that element The 
properties of the two substances agree very closely, whence it may be in- 
ferred that the graphite compound is the same term in the system of 
carbon as the silicon compound in the system of silicon. The total 
weight of graphite which in the compound is combined with atoms of 
hydrogen and of oxygen is 132. If we assume that this weight is like 
the corresponding weight, 84' of silicon, to be divided into four parts, we 
arrive at the number 33 as the atomic weight of graphite. Representing 
this weight by the letters Or, the formulas of the substances CiilhOs, 
CttH904, and C66II4O11 become Gr4H405, Gr8Hs04 and Gr24H40ii, 
where 0=16. 

According to the law of Duk)ng and Petit, the specific heats of the 
elements are inversely as their equivalents. The elements are divided 
into two classes, one in which the product of the specific heat into the 
equivalent is about 3*3 — the other in which this product is 66. The 
specific heat of carbon in the form of graphite — 0'20187 — presents a re- 
markable exception to the law, if we take iu equivalent as 6* or 12, but 
if we assume the atomic weight of graphite as 83, wo have for the^^ro- 
duct of the specific heat into the atomic weight, the number 6*6 which is 
according to the law of Dulong and Petit 

The relation which exists between the atomic weights of boron, silicon 
and zircon, and that form of carbon for which a place may be claimed as 
t distinct element, graphon, is precisely the kind of numerical relation 
which is found to exist between the weights of analogous elements. We 
iiave 
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Boron 11 

Silicon 21 

Graphon • 83 

Zircon 66 

These considerations lead to the inference that miphite fiinctioiis n i 
distinct element, forming distinct combinations with a distinct eqairakot, 
TJz : 33. Uow far this inference may be extended to the allotropic fonDi 
of other elements, experiment alone can decide. — QuarL Jmnrmd ff 
Chem, Soe,, vol. xii, p. 261. 

[^"ote. — With respect to the numerical relations between the eqs. of 
boron, silicon, graphon and zirconium which Brodie points ont, it maj be 
remarked that boron — at least with the equivalent 11 — ^is triatom)c,M 
shown by the density of the vapor of BCU and other oonsideratioai. It 
cannot, therefore, with this equivalent, belong to the same natural group 
with silicon and zircon, which are diatomic, as shown by recent ioTesti- 
gfttions. Marignac has established the isomorphism of 8nFt-|»KFwith 
SIFa-j-RF, while Troost and Devi lie have shown from the vapor-dei»t)r 
of chlorid of zirconium that its true formula is ZCls=z2 yoIs. or ZiQi 
if we assume that all compounds correspond to 4 vols, in a gaseous state. 
The vapor density of SiCb also agrees with the supposition that siKcon 
is diatomic, supposing it to represent 2 vols. The true equivalenti of lili- 
con and zirconium become therefore respectively 14 and 44 or 28 and 
88, if we admit the 4-volume theory. The equivalents of carbon, silicon 
and zirconium are then to each other as 6, 14 and 44, or as 12, 28 and 
88, the common difference being 8 or 16 nearly. The formula SiiHiOii 
was deduced by Buff and Wuhler upon the supposition that the eqaift- 
lent of silicon is 21, the element being triatomic as assumed by Berzelioi. 
But if we take 14 as the true equivalent, the formula for the same com- 
pound becomes SieH40io, and comparing with this the formula CnUiOio 
we have 132 parts by weight of carbon, representing 6 eqs. of graphon 
instead of 4, as assumed by Brodie. This gives 22 as the equivalent of 
graphon, instead of 33. If now we multiply the spec, heat of graphite 
as found by Rognault, namely 0*201, by 22 we have 4*4 so that the spec 
heat of an atom of graphon does not obey the laws of Dulong and Petit, 
as the product should be eithei* 3-3 or 6*6. It may, however, be re- 
marked that the- spec, heat of graphitoid silicon has not yet been dete^ 
mined, and that there may be other classes of elements whose atoms 
have the intermediate spec, heats 4*4 and 6'5. The formulas of Bro- 
die's compounds become, if we take the equivalent of graphon as 22— 
Gr6H40io, GnallaOs, Gri8H402a, (taking 0=8 and not with Brodie as 
16). No probable relation can be pointed out between the numerical 
values of the equivalents of graphon and of other elements, until we know 
to what natural group graphon belongs, since it is not certain or even 
very probable that the allotropic modifications of the same element belong 
to the same group. — w. g.] w. o. 

4. On ike Cause of Color and the Theory of Light ; by Mr. John Smith, 
M.A. (Read by his brother. Dr. R. A. Smith). — The author, in attempt- 
ing to explain certain natural phenomena, could not satisfy himself by 
applying the principles of either theory of light, and said that many nat- 
ural phenomena indicated beats or vibrations in the luminous ether ve^ 
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different from what science taught That is, that there were greater in- 
tervals between them than Newton had demonstrated and scientific men 
believed. He therefore endeavored to contrive experiments by which he 
would be able to make as many revolutions or beats in a second as he 
considered the effective vibrations of light were repeated in a second of 
time, and argued that by certain contrivances to produce light and shade 
in alternate vibrations he should produce color. A series of experimenta 
was subsequently undertaken, which led to the conclusion that varieties 
of color are produced by pulsations of light and intervals of shadow in 
definite proportions for each shade of color. That is, supposing white 
light to consist of the motion of an ether, blackness to consist of an en- 
tire absence of motion, then a certain color, blue, red, or yellow, will be 
produced by the alternate action of the light and the shadow. The au- 
thor used shadow in the positive sense as the sensation was positive. 

On pursuing the inquiry, he first caused a small parallelogram cut in 
wd board to revolve over a black surface with a rapidity which he con- 
sidered equal to the vibration of light By this motion he obtained a 
distinct blue, while at another time in different weather he obtained a 
purple. He then made a disc with several concentric rings, which he 
painted respectively ^, f, f , and ^ black, leaving the remainder white, 
and on making this disc revolve the rings became completely colored. 
There was no appearance of any black or white. In a bright day with 
white clouds in the sky, the rings were colored respectively a light yel- 
lowish green, two different shades of purple, and a pink. By using discs 
of a great variety of shapes and different proportions of white and black, 
the author said that he produced successively or together all the colors of 
the rainbow, although he had not yet arrived ^ the exact arithmetical 
determination of the amount of light and shade needful for each color. 

These experiments were made before the Society by the light of a par- 
afSn oil lamp with a reflector. The author said that they were much 
more brilliant by sunlight 

There was another set of experiments which the author considered as 
▼ery effective, and especially as being easily made and described, but re- 
quiring strong sunshine to show them. These were made by casting a 
shadow of a particular figure on a white wall or on a sheet of paper, so 
as to produce alternate beats of light and shadow when put in revolution. 
The figure became colored of different shades, and because these could be 
seen on the wall, like the spectrum from the prism, he called them spec- 
tm by reflection. 

He mentioned also that the colors may be produced by making a 
black disc, with figures cut out of it, revolve before a white cloud or 
white screen. 

There were many others which he had no time to enumerate, much 
less to describe, but he described some of the figures which produce the 
phenomena which are perceived when looking through transparent solids. 

The author considered that his theory gave an entirely new and simple 
explanation of the phenomena of refraction through the prism, and summed 
Op as follows : — 

The experiments prove the homogeneity of the ether. 

They prove the undulatory hypothesis, but oppose the undulatory theory. 
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They enable ua to dispense with the di£ferent refrangibilitieB of the nji 
of light, as taught by Newton. 

They help to explain many of the phenomena of what is called the 
polarization of light 

They give a new explanation of prismatic refraction, and explain io t 
plain and simple manner many very interesting natural phenomena. 

Startling, he said, as these conclusions are to those who are converssat 
with the subject of light, he thought he was perfectly warranted in drsv* 
ing them from his experiments. The genera) process of reasoning coold 
not, however, be given in a short abstract — Ordinary Meeting^ &cL iik^ 
1859, Manchetter Literary and Phil. Society. 

TmoantcAL CnuutnT. 

1. Vegetable Parchment. — Papyrine. — ^The interesting substance ob> 
tained in 1846 by Poumar^e and L. Figuier (Comptes BendoSi zxiii, 918; 
see also this Journal xxviii, 431,) by immersing bibulous paper in partiallT 
diluted sulphuric acid— called papyrine* by its discoverers — which wita 
the exception of a few comparatively unimportant applications in Fnno^ 
where it was used for the shelves on which silk-worms are reared, kc^ 
had excited scarcely any interest other than that naturally attaching to it 
as a chemical curiosity, until patented (Dec. 6, 1853) in Engiai^ bj { 
Gaine, (see Hep. of Pat. Inv. [E. S.l xxiv, 151) and manufactured by the | 
well known house of De LaRue & Co., of London, has recently been in- | 
vestigatcd by Prof. A. W. Hofmann, (Ann. Ch. u. Pharm., Nov. 1859, ] 
cxii, 243 ; from a report to Messrs. Thos. De LaRue & Co.) In its prom- | 
inent properties it resembles ordinary parchment very closely: indeed the 
two can hardly be distinguished from each other except on dose inspe^ 
tion. Both exhibit the same peculiar pale, yellowish tint, the same 
degree of translucency, the same half fibroui>, horn-like texture. Like 
animal parchment, the artificial product is not easily torn: it may be 
repeatedly bent or folded without exhibiting any special appearance of 
breaking in the creases formed. Like ordinary parchment it is extremely 
hygroscopic, and becomes more pliable by abnorbing moisture. When 
wet with water it comports itself like untanned skins, swelling up to s 
slippery mass through which water cannot pass except by endosmose: 
the coherence of the substance is not at all impaired by thus soaking. 

Vegetable parchment is best prepared by immersing unsized paper do- 
rini; a few seconds in oil of- vitriol which has been diluted with half its 
volume of water, and immediately afterwards washing it in a dilute soIq- 
tion of ammonia; a thorough washing with pure water completing the 
process. Hofmann has ascertained by direct experiment that not lesi 
than one-fourth volume, or more than one-half volume, of water mast be 
used with one volume of mouohyd rated sulphuric acid, in preparing the , 
acid bath. The paper must not be immersed too long, nor should the J 
temperature of the bath be higher than about 15° (C.)=[69® F.] A con- 
siderable amount of practice is moreover requisite before one can obtain 
a perfectly satisfactory product When paper is transformed into vegets- 
ble parchment it undergoes no appreciable increase in weight. The action 

* Should not this terra, which has an undoubted right of priority, be preserred u 
the scientific uam« of the substance f — [p. b. s.] 



Chemistry and Physics. 279 

oi the sulphuric acid is purely molecular, the ultimate chemical composi- 
tioD of the paper — cellulose — remaining unchanged. [As already stated 
hy Poumarede and Figuier loc, cit, and by J. Barlow, rroc. of the Royal 
Inst 1857, ii. 411]. The result of the momentary action of sulphuric 
acid in this instance is comparable with that which a longer action of this 
acid upon woody fibre produces, viz. : formation of dextrine, a substance 
veil known to be isomeric with cellulose. Indeed, the vegetable parch- 
ment may be regarded as a middle term between dextrine and cellulose. 

The samples of parchment-paper examined by Hofmann [and by Bar- 
low] contained no trace of free sulphuric acid ; small portions of sulphate 
of lime and of sulphate of ammonia being the only soluble impurities 
present. 

There is no apparent reason why the parchment-paper should not en- 
dure for an indefinite length of time. It is evident that if its destruction 
were dependent in any way upon the chemicals used in preparing it, de- 
oomposition would set in at once. Nothing of the kind occurs, however. 
Specimens of the factitious parchment which have been in Hofmann't 
possession during four years being undisUnguishable from those recently 
prepared. 

From experiments made in order to ascertain the strength of parch- 
ment-paper, as compared with that of true parchment and of unsized pa- 
per, it appeared that while strips of unsized paper broke when subjected 
U> a weight of 15 or 16 pounds, similar strips of vegetable parchment 
lupported 74 lbs., and those of ordinary parchment 75 lbs., before break- 
ing. The cohesive force of unsized paper is thus increased five-fold by 
the treatment with sulphuric acid. It was also proved by experiment that 
for equal weights of the two substances parchment-paper exhibited about 
three-fourths the cohesive power of animal parchment. It also appeared 
that while the strength of strips of parchment-paper taken from different 
iheets was nearly constant, that of strips of animal parchment, even when 
cut from a single piece, was extremely variable, owing to the differences 
in thickness to which it is liable. 

Parchment-paper although not quite so strong as ordinary parchment, 
is nevertheless more capable than the latter of withstanding the action of 
chemical agents, and especially of resisting the action of water ; it may 
be left in this liquid for days, or even boiled in it, without undergoing any 
change, other than the increase of volume already alluded to, its original 
oohesion, and indeed all its properties being regained on drying. As is 
well known, animal parchment is soon converted into glue when boiled 
with water. 

Since the parchment-paper contains no nitrogen, it is much less liable 
than ordinary parchment to putrefy when exposed to moisture, and will 
probably be less subject to the attacks of insects. Not only may the new 
parchment be substituted for that ordinarily employed for legal documents, 
kc ; but from its cheapness it will probably soon be used for ledgers and 
other important records — possibly for bank-notes — instead of the more 
perishable paper now employed. ["It will take the place of ordinary 
paper in school books, and other books exposed to constant wear." ** It 
also promises to be of value for photographic purposes, and for artistic 
Qses, in consequence of the manner in which it bears both oil and water- 
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coioT.^ — Barlow,"] Its 8tr«Dgth and power of resistiDg the aetkyn of mokb- 
ure 8ecm also specially to adapt it for the use of architects and engiDcen 
— particularly for working-piaDs liable to receive rough usage ; also for 
the envelopes of letters and for cartridges. In thin leaves it affords n 
admirable tracing paper. As a material for binding books it will withoot 
doubt be extensively used. The ease with which it receives both printen^ 
and ordinary writing ink is remarkable. For chemical laboratoriei it 
affords a most convenient material for fitting together retorts, condeDsei% 
and the like ; while its power of resisting the fluids used in galvanic UIp 
teries suggests that it may be useful for diaphragms, drc It is already 
used by tuns, instead of bladder, as a covering for jars containing pre- 
serves, marmclades, etc. 

Parchment-paper has been successfully manufactured on the great scale 
for a year or more by the firm of De LaRue, the numerous di£Scaltiei 
which presented themselves having been fully overcome bv the per8e▼e^ 
ance of one of its members — the distinguished chemist Warren De Lt- 
Rue. [Specimen sheets* of the parchment-paper accompany Hofmaon*t 
memoir. — f. h. s.]. 

2. Weighing of Moist Precipitates ; by Feiu>inakd F. Mayer.— Mr. 
Ch. Mene, of Creusot,* gives a mode of weighing which does away to a 
great extent with the tediousness and difficulties attending the drying 
of many precipitates, especially in volumetric analysis. He washes the 
precipitate thoroughly by decantation, and then introduces it carefully 
mto a bottle, the exact weic^ht of which, when filled with distilled water 
at a certain temperature, is known. Since the precipitate is heavier than 
water, the bottle when filled again will weigh more than without the 
precipitate, and the difference between the two weights furnishes the 
means of calculating the weight of the precipitate. 

In case the precipitate settles but slowly it may be collected on a filter, 
and together with the filter, afler washing, be introduced into the bottle, 
in which case the weight of the filter and its specific gravity, supposing 
any difference should exist between its own and that of water, is to be 
taken in accounL Precipitates soluble in or affected by water may be 
weighed in some other liquid. 

Tills method, of which the above are the outlines, is spoken of in the 
Jahresbcricht der Chemie for 1858f in rather disparaging terms, and I 
consider it not more than justice to the method, if not also to Mr. Mene, 
to prove its correctness, the more so as I have applied the principle on a 
large scale as far back as 1855. 

I engaged in that year in the manufacture of carbonate of lead from 
refuse sulphate of lead, by treating the latter in a pulpy condition with 
carbonate of soda. The sulphate of lead I used contained very vary- 
ing proportions of water and soluble impurities, from which latter it bad 
first to be freed by washing. It was then in the state of a thin pnlp, 
and the difficulty was to find the amount of dry sulphate of lead, as it 
was a matter of importance to use as little carbonate of soda, and to ob- 
tain as pure a carbonate of lead and sulphate of soda as possible. Tbii 
could only be done by weighing it as a whole, or in portions; but as the 

♦ Journal de Pbarmacie ct de Chemie, Oct. 1868. 

t Juhredbericht der Chemie, by Will aiid Kopp, for 1868, pi e. 
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drying of a tubful of sulphftte of lead (from 500 to 1200 pounds) was 
impracticable, and sampling not less so, since the upper strata contained 
a much lar^r proportion of water than the lead at the bottom : I con- 
trived the following method, which enabled me to leave the management 
of the process in the hands of a workman. 

I took a strong oaken pail, weighing eight pounds when empty, and 
caused a black mark to be burnt in horizontally around the inside of the 
pail, two inches below the rim, up to which mark it held twenty pounds 
of water. I reasoned as follows : The specific gravity of sulphate of lead 
being 6*8, the pail if filled up to the mark would hold 126 pounds of pure 
•niphate of lead^ The specific gravity of water being 5*3 less than that 
of sQlphate of lead, it followed that if there was one pound of water in 
the pailfuU of moist sulphate, the pail would weigh 5*3 pounds less than 
186 (+8, the tare of the pail) =120-7 (+8) ; if there were two pounds 
of water present, the weight would be 115*4 {+S), and so on. This 
enabled me to calculate a table, giving in one column the actual weight 
of the pail when filled with moist sulphate, and opposite in a second col- 
umn, the amount of dry sulphate corresponding to the gross weight. 
The weight of dry sulphate was thus found as accurately as could be de- 
sired, alOiough tlie amounts varied in practice from 30 to 105 pounds. 

It ia nothing but an application of the Archimedean theorem, that, 
"^hen a solid body is immersed in a liquid it loses a portion of its weight, 
«qoa1 to the weiglit of the fluid which it displaces, or to the weight of its 
own bulk of the liquid. 

This, as I suppose, is precisely the principle applied by Mr. Mene. 
J%e pneipiiate he obtains by a certain chemical manipulation is a sub^ 
stance of knoum composition and specific gravity, Stfpposing it to be sul- 
phate G^ lead, and the bottle, when filled with water at the normal tem- 
perature, to weigh 70 grammes :=50 grammes of water, and 20 for tare. 
After introducing the precipitate and filling again with water it weighed 
71*06 grammes. Now, as the specific gravity of sulphate of lead is 6*3, 
or as the weight of a cubic measure of sulphate of lead is 6*3 times that 
of a cubic measure of water, and as the space of one part by wciirht of 
water is taken up by 6*3 parts by weight of sulphate of lead, it follows 
that the quantity of sulphate of lead in the bottle, which has taken up the 
space of one part by weight of water, increases the original weight of the 
ooUle (filled with pure water) by 5*3. To find the amount of water 
displaced it is only nec*essary to divide the overweight (1*06 grammes) by 
6'8z=0"2, which, added to the overweight l*06-t'0-2 gives 1*26 grammes 
ai the weiffht of the precipitate. 

Hence the rule, which is of great convenience in volumetric analysis, 

that to find the weight of a moist precipitate^ which is a compound of 

hsown specific gravity^ weigh it in a specific gravity bottle or some other 

stssel of known weight when filled with water, or any other liquid, at the 

^rmal temperature, again fill it with the water or other liquid, divide 

the excess of the new weight by the specific gravity of the substance, less that 

^ the water or other liquid (that of water being ==1 ) and add the quo- 

^ient to the overweight, which gives tlte weight of the precipitate. 

The editor of the Jahresbericht appears to have overlooked the fhct 
^l^at the precipitates weighed in this manner are definite compounds, the 
Specific gravity of which is well ascertained. 

aSCONU SERIES. Vol. XXIX, No. 86.-MARCU, I860. 
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The principle I have exemplified above may not be novel; bain I 
have never met with it, chemists, as well as manu&cturers (especially of 
colors), will probably also find it of interest, and certainly highly pne> 
ticable and easy of execution. 

86 Bcckman street, New York, Feb. 8d, 1860. 

3. ^ew Chemical Journal, — The Chemical News (with which is iDO0^ 
porated the Chemical Gazette), edited by William Crookbs. Londos: 
Weekly. Price 3rf., stamped 4rf. 8vo. 12 p. each number. This net 
Journal commenced on the 10th of December la^t, and ei^ht nomben 
have already reached us. The contents are divided under Scientific and 
Analytical Chemistry, Technical Chemistry, Pharmacy, Toxicology, ^ 
Procee(iings of Societies, Notices of Patents, Correspondence, Scientifie 
Noti^s and Queries, Laboratory Memoranda, Miscellanies, and Answen 
to Correspondents. Mr. Crookes is favorably known by several valotble 
researches, and thus far has shown good judgment and spirit as an editor. 
His verbatim reports of the late lectures of Dr. Faraday (the Holiday 
lectures) at the Royal Institution, attest his appreciation of the tn» 
sources of vitality for such a journal. 

4. American I)ru ff gists' Circular and Chemical Gazette ; N. Y. Fek. 
1 860. 4to. — Although chiefly special and wholly technical in its objedi) 
this Journal (which has now reached its 4th volume, whole number 18) 
is conducted by Mr. Mayer and others, in a manner to entitle it to itnk 
as a valuable coadjutor in technical chemistry. 

II. GEOLOGY. 

\. On some of the Igneous Bocks of Canada ; by T. Sterrt Hckt, 
F.R.S. (In a letter to one of the editors, dated Jan. 1860.) — ^Tlicre oc- 
curs in the district of Montreal a series of isolated hills running nearly 
east and west for a distance of ninety miles along the line of an undo- 
lation which has disturbed the lower Silurian strata. These hills, vrbich 
often cover considerable areas, consist of igneous rocks which have ap- 
parently been solidified under a considerable pressure, and have subse- 
quently been exposed by the denuding action which has removed from 
around them the soft and unaltered palicozoic strata. The names of 
these mountains counting from the west are Rigaud, Mount Royal, Mon- 
tarville, Beheil, Rougemont, Yamaaka, Shefford and Brome, to wLich 
we may add Monnoir a similar mass lying somewhat to the south of 
Beloeil. 

I am now engaged in the study of the various rocks composing these 
mountains, which offer great diversities in litliological character and 
composition. Prominent among them we may mention the trachytes, 
which in their various types of compact., granular, porphyritic and gran- 
itoid are abundant. The mountains of Brome and Shefford appear to 
be made up entirely of a granitoid trachyte, which consists of crystal- 
line ortlioclase, without quartz, and with small portions of homblende or 
mica, splicne and magnetite. The orthoclase in a great number of these 
rocks which I have analyzed contains like sanidin a large proportion of 
soda. The other varieties of trachyte which occur in veins and dyka 
often contain a portion of carbonates amounting to from 6*0 to 18*0*p c 
and consisting chiefly of carbonate of lime with some magnesia and 
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• Some of these rocks pass into phonolites throngb the admixture 
. silicate which gelatinizes with acids and has the composition of 
oiite. This mineral in one case amounted to more than 400 p. c. 
he rock, the remainder being orthoclase with a small amoant of car- 
ates. 

. large part of the mountain of Yamaska consists of a coarsely crys> 
ne diorite the feldspar of which approaches anorthite in composition, 
e an apparently similar diorite, which makes up the mass of Mon- 
, contains oligoclase in large crystals. Other diorites from this se- 
contain labradorite ; mica and sphene, in small quantities, are often 
ent 

^olerites are also abundant, and sometimes pass, owing to a scarcity 
sldspar, into an augite rock, generally with ilmenite and magnetite, 
nc-grained dolerite from Rougemont contains abundance of crystal- 
l olivine, and a large part of Montarvilles consists of a remarkable 
litoid rock, made up of a crystalline feldspar, in some parts at least 
adoritc, with sparsely disseminated crystals of black augite, a little 
Ku mica, and a great abundance of crystals of honey-yellow olivine, 
:h amount to more than 45'0 p. c. of the mass. The composition of 
olivine I have found to be silica 37*17, magnesia 39*68, protoxyd of 

22*54 ==99*39. 

[any of these diorites and dolerites, except in their litholomcal struc- 
, closely resemble the stratified rocks m&de up of anorthic feldspar, 
I hornblende and pyroxene, and containing magnetite and ilmenite, 
ih are so abundant in the Laurentian system, suggesting the notion 

the intrusive masses may be nothing more than these stratified 
» displaced and injected among the Palaiozoic strata. Durocher has 
idy pointed out a similar resemblance between the intrusive rocks 
ome parts of Scandinavia, and the subjacent gneiss. — {Bui. Soc. 
I. France, [2] vi, 83.) 

he granitoid trachytes as well as the dolerites, diorites and peridotite 
^enite rock) make up mountain masses, while the earthy and por- 
ritic trachytes and the phonolites are generally found cutting the 
re, and the adjacent strata. The absence of quartz or of any excess 
ilica from all these rocks is a remarkable feature. Farther to the 
, Jiowever, intrusive granites are very abundant; these penetrate the 
oniaii strata but are older than the carboniferous. Quartziferous 
onic rocks are also abundant in the county of Grenville, where they 
itrate the Laurentian series. These plutonic rocks consist of doler- 

sycnites and eurites, which are in tlieir turn cut by dykes of very 
itiful porphyries. The base of these is jasper-like, black, red or 
n in color, and encloses crystals of red orthoclase and occasional 
as of quartz. The analysis of the base shows it to consist of the 
lents of orthoclase with an excess of silica and a little oxyd of iron, 
syenites are cut by large veins of chert, and in the vicinity of these 
} been changed into a sort of kaolin from a decomposition of the 
par, which may have been the source of the silicious accumulations. 

group of igneous rocks, which is overlaid by the Potsdam sand- 
e is very unlike those which we find penetrating the palseozoic 
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The details of my in^'estigatioiis on these rocks, so far as eonpletcd, 
will be found in the Report of the Geological sorvey of Canada, for thi 
last year, now in press ; a first portion has already appeared in theBe- 
port for 1853-56, p. 485. It is by the systematic study of different a^ 
ries of igneous rocks that we may hope to arrive at just notions as to 
their origin, their mode of formation and their relations to metamorphie 
sedimentary rocks. 

2. NoteM on the DolomiUi of the Parit Batin^ etc, ; by T. Snmf 
Hi NT, F.RS. (In a letter to one of the Editors, dated Montreal, Feb. S, 
1800.) — ^The gypsums of the Paris basin are evidently not of epigeoic 
origin but regularly stratified and alternating with marls and limeitooeib 
In September, 1855, I visited with Elie de Beaumont and several mem- 
bers of the Geological Society of France, the gypsum ouarriei at the 
hill of Cha-jmont, and there insisted upon the views whicli 1 have anot 
urged in this Journal (vol. xxviii, p. 365) upon the different origin cf 
gypsum. For a report of my remarks on that occasion see the BmIUIu 
de la SociiU Oeologique de France^ [2], xii, 1306. 

J have subsequently shown in the memoir just cited in the last vdame 
of this Journal that the formation of these stratified gypsums bj tin 
double decomposition of bicarbonate of lime and sulphate of magssiii 
involves the production of carbonate of magnesia, which unleM carried 
away or decomposed by an irruption of sea water will be found to em- 
lie the gypsums forming the dolomite which is their common assodste. 
The preseuce of carbonate of magnesia in the gypsiferous series of tb« 
Paris basin has hitherto been unnoticed, and having at the time abort 
mentioned collected specimens from the quarries at Chaumont I was rs- 
cently ioduced to examine the so-called tir^7e fnar/« which overlie Um 
gypsiferous series, and find them to be magnesian. The analyses of two 
specimens, one penetrated by seams of gypsum, gave each about 6CH) 
per cent of dolomite mingled with clay. The Pans gypsums then cfo 
no exception to the general rule. 

Beneath the gypsiferous series and in the lacustrine group known » 
the lower travertine, or St. Owen limestone, occur beds of a wliittsh, 
very fissile, sbaly matter, enclosing concretions of menilite (opal), and 
consisting of a hydrated silicate of magnesia, identical with meerschaum 
or quincite in composition, intermingled with small portions of earthj cs^ 
bonates. [ have examineil a specimen of this mineral which I cc^lected 
near Paris and find it to be the same with that described by Dnfrenoy and 
Berthier as occurring in similar positions in various other localities. This 
appearance of beds of a silicate of magnesia approaching talc in compo- 
sition, iu the midst of unaltered deposits, is interesting inasmuch at it 
seems to show that such silicates may be formed in basins at the earths 
surface by the reactions between magnesian solutions and dissolved liKci. 
I have many years since described the existence of similar silicates amoof 
the deposits during the artificial evaporations of natural alkaline watery 
and farther inquiries in this direction may show us to what extent ceitiii 
rocks consisting of calcareous and magnesian silicates may be directlj 
formed in the moist wav. 

1 propose to send you very soon a supplement to ray paper on Gvp- 
sums and Magnesian rocks, describing some recent experiments wiuck 
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confirm what I have already announced that no dolomite is formed in 
the experiment of Von Morlot and Uaidinger, recently resuscitated by 
Charles Deville, and appealed to by Prof. Phillips in \m Inst Annual Ad- 
dress to the Geological Society of London, as resolving the problem of 
the origin of dolomite. This double salt is however readily formed when 
a mixture of the moist amorphous carbonates (such as is obtained by 
precipitating in the cold by an excess of carbonate of soda a solution of 
the chlorids of calcium and magnesium in equivalent proportions), is 
gradually heated under pressure. 

8. New Palmozie FossiU ; by J. H. McChesnet. Chicago, 1859. 
8Ta pp. 64. In this publication the following species from the Carbon- 
iferous rocks of the Western States are noticed as newly described : 

Crinoidea. — PlatycrinuB crnogranuluSy P, inomatus, Scaphiocrinus 
Umgidactylut^ Zeacrinus bifurcaius, Z, mucrospinua, Actinocrinus asteriut, 
A, tenuiseulptas^ A, subagualia. A, Fasteri^ A. subveniricosus^ A. urncB* 
formis^ A, Uardianus, A, asguibrachiatuSy A. Andrewsianus, A. Hageriy 
Forbesiocrinus Pratteni. 

Brachiopoda. — Orthts, Kcukaskiensis, 0, Lasallenm^ 0, Pratteni, 
O, Mickmonda^ Produetua asperuSj P, symmeirieus, P, Wilberanus, P. 
tubulospintu^ P.fasciculaiu^y P. infiatus, P, pileiformisy Ambocelia pern- 
mttla, Spirifer transversa, S. subelliptica, S, perplexea, S, subventricosa, 
JUtzia subglobosa, Athyris spiri/ermdes^ A, orbicularis, A. differentius, 
Terebratuia inomata, Rhynchonella Eatoniceformis, B, explanata, B, 
earbotiaria, R, Algeri, Tremataspira Mathewsoni, Discina caputiformia, 

LASfBLLiBRANCHiATA. — Leda Oweni, L. gibbosa, L, polita, Nucula 
parva, N. eyiindricus, N. rectangular Astartelia varica, Edmondia con- 
eenirica, AUorisma clavata, A. sinuata, Myalina SwaUovi, NucuUtes Va- 
seyana^ Pinna Adamsi, Syringopora multattenuata, Cyatkoxona proU/cra, 

Gasteropoda. — Bellerophon ellipticus, B. vittatus, B. Blanyana, B. Ste- 
9en*iana, Pleurotomaria Beckwithana^ P, nodomarginata, Natica Shu- 
nutrdi, Platyceras crytolites, Platyostoma Peoriensis, Bucania Ckicagoensis, 

Cephalopoda. — Nautilus Forbesianus, N, Illinoienais, N, qundrangu^ 
lu9^ N, nodoearinatus, Qonitites Hathawana, Cyrtoceras (Lituites ?) gigan- 
imm, Trochoceras Desplaniensis, Orihoceras Ruitliensis, 0, Knoxemsis, 

The typography of this brochure is very good, and the descriptions of 
the species show that the author has a wide acquaintance with the Car- 
boniferous fauna of the West. We think, however, that the science 
would present to the student a much less formidable array of difficulties, 
if Palaeontologists would on all occasions give accurate measurements of 
the species they describe. Throughout this book, for instance, the size 
of the individual is recognized as a specific character, and yet as no di- 
mensions are given it must be impossible for even the most experienced 
practical naturalist to decide whether 0, Lasallensis, 0. Richinonda and 
O. Pratteni are small or large forms ; whether two lines or two inches 
wide. The first mentioned of these species is also said to have the 
" turface marked by sliarp rugose radiating strive increased by implanta- 
tiony*^ but so have a great many other Orthides, and until some standard 
for comparison is furnished, all the students of this book, except those 
who may have access to the original specimens, must remain in doubt 
npon the question as to whether there are ten or twenty stri» in the width 
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of one line. Wc find it stated further that in O. Rtehmonda the stria 
are *' finer and less rugose " than they arc in 0, Lfiaallentit while in 0. 
Pratteni they "are not so distant and not so rough," as in either of the 
other two, hut as we have no means of ascertaining their size in the first 
named species, which is liere made the standard, all that relates to the sur- 
face characters of the second and third might have been left out without 
detracting anything from the value of the description. No doubt all this 
appeared to be sufficiently clear to the author while he waa engaged with 
the specimens before him, but we think upon a little reflection he will 
agree with us, -that without some clue to the size and surface characters 
of these species, they cannot be identified. Where a shell is said to be 
smaller or larger than some other species which has been described in 
some other book, the difficulty would be somewhat less, provided that 
access could be had to that book, and even then, sach questions as ''how 
much smaller ?*^ or ** how much larger f* cannot be decided. By adding 
two or three lines to their descripticms, palaeontologists may add a vast 
deal to the value of their labors, ami save others engaged in the same 
pursuits much perplexing, and too oflen fruitless, intellectu«l toil It is 
not always possible to give figures of new species, but it is easy to fiimish 
measurements. The absence of these is the great defect in the work 
before us, and it is a defect that may be obser\'ed in books of much 

g 'eater pretensions. We notice a new genus, (Ambocelia) among the 
rachiopoda, which is said to have been " recently established by rroC 
James llall," in the " HegentV Kei)oit of the State of New York for the 
present year,'^ (meaning 1850). Jlas this report been published? If 
not, then the genus is not established. No author can establish a genus 
before he 1ms published his description, and, even then, he may not suc- 
ceed in she wilier that it is new. 

The practice of antedating genera and species should be discoiffite- 
nanced, as it cannot be bcneticial to science. Where specific names are 
derived from names of persons or places, the initial should be a capital 
letter, a rule which has been of late mucli disregarded. 

4. Explorations in Nebraska. — Dr. F. V. IIaydes, in a letter to Prof. 
Dana, dated Deer Creek. Nebraska, Dec. 1, 1859, states, after speaking 
of the interest of the region, that as soon as the grass is sufficiently high 
this coming Spring, and the swollen streams permit the passage of pack 
trains (which cannot be sooner than the first of June), Cupt. Ueyuolih 
proposes to divide his party into two divisions — one party in charpeof 
Lieutenant Maynadier, Asst., will pass up the Wind Kiver Valley Jilong 
the western side of the Big Horn Mountains. The other division under 
Capt. Reynolds will proceed up the Platte to the South Pass, exploring 
the Wind Kiver Mountains — the two parties to spend the 4th of July at 
Clark's Piiss. Here Lt. M.'s party will proceed down the Yellowstone to 
Fort Union, and Capt. R/s party will roach the same point l»y crossing 
at the head watei-s of the Missouri and descending that stream, and 
thence to the States as soon as possible. Such is the programme of ex- 
plorations; it maybe slightly varied, but in any case will traverses 
country very interesting for geologv. 

Dr. Hayden, in addition to his geological labors, has since 1852 inte^ 
ested himself in ethnographical studies, and will have by this end of thi» 
trip material enough for a large volume on this subject 
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5. Geological Surveys of South Carolina and Kentucky, — The peologi- 
col survey of South Carolina has unfortunately l)een slopped by the un- 
wise action of the legislature of that State at its last session. Dr. O. M. 
Lieber, late the State Geologist, is occupied in preparing his final report, 
which will embrace Anderson and Abbeville district, and a part of Edger- 
field. Doni's gold mine is described in it, 

7*k€ geological survey of Kentucky is continued with unabated zeal.* 
We have received the Synoptical Report for the past year — a brochure 
of 60 pages — by Dr. D. D. Owen, principal, aided by S. S. Lyon and 
Jo«. Lesley, Jr., Topographical Assistant*, Leo Lesquereux, Palajontologi- 
cal Assistant, and Dr. Robert Peter, Chemist. Dr. Owen here expresses 
the opinion that "the report of Mr. Lesquereux of the last season's work 
(now completed), is by far the most practically useful geological report 
on this subject (coal), which has ever appeared, not only in the United 
States but in any part of Europe." 

In his synopsis of this forthcoming report, Mr. Lesquereux says, " Tlie 
third section of the report contains a short comparison of the distribu- 
tion, geologically and geographically, of the coal strata in Kentucky, 
Ohio and Pennsylvania. This comparison is of high scientific interest, 
as it fixes the general distribution of tlie coal strata in the whole extent 
of the coal basins of the United States, and cannot but give to the geo- 
logical reports of Kentucky a great value as containing the key of the 
general distribution of the coal. Henceforth all the reports treating of 
the distribution of coal strata will naturally take their guide and stand- 
ard of comparison from the section in the Kentucky coal-fields." 

6. First report of Progress of the Geological and Agricultural Survey 
of Texas ; by B. F. Shitmakd, M.D., State Geologist Austin, Texas, 
1859. pp. 17. — We learn from this brochure that satisfactory progress 
has been made in the preliminary reconnaissance of the vast territory 
(237,500 square miles) included within the State of Texas. Dr. Shu- 
mard states that a more complete series of the geological formations exists 
in Texas than in any State of the Union, ranging from the Potsdam 
sandstone to the latest Tertiary. He has made no less than seven lines 
of section extending: in various directions a collective distance of 1220 
miles determining his levels by the barometer. He has found time also 
for minute and final surveys of eleven counties and partial surveys of 
several others. The coal measures cover an area not less than four thou- 
sand or five thousand square miles, with a thickness of eight or nine feet 
of coal in about 300 feet of coal rocks. The coal is good in quality. 
Extensive beds of brown coal also occur in the Tertiary rocks in the 
eastern and middle portions of the State. 

The fossil forms of the various strata in Texas are very abundant, and 
Dr. Shumard informs us that his collection is already very rich. 

From the head waters of the Brazos river he has been fortunate enough 
to obtain a fine mass of meteoric iron weighing about 320 pounds, and 
a smaller mass of the same kind from Denton county, specimens of which 
have reached us. 

• NotirithstAniling the cramped appropriation of money for the two years past 
— two-tbirds of tlie whole sum being consumed by expenses of publication, which 
it ao absurdity unworthy of the spirited state of Kentucky. 



288 Scientific IntelKgenc€. 

7. Post'pUiocene Fo$ttl$ of South Carolina; by Fravois S. Holmes, 
A.M^ <S?c Nos. 6 to 10 inclusive, containing plates 11 to 20 inclasire. 
Quarto. Charleston, S. C, 1859 ; Russell dc Ivens. — ^This beautiful mono- 
graph, previously noticed,* is continued in the same excellent manner ia 
the numbers now received. The description and figures of the molloaca 
end with the part containing Nos. 6 and 7, and with Nos. 8, 9, and 10 
commences a " Description of Vertebrate Fossils, by Prod Joa. Lbidt." 
The student will refer to this memoir with particular interest at the pre- 
sent moment, when so much attention is being given to the occnrreoes 
of human reliquiae with the remains of animals heretofore judged to be 
extinct before the human epocli. The Eocene and Post-pleiooene beds 
on the Ashley River are exposed to the wash of the water, and '^the foe- 
ftils washed from them form part of the shingle on the shore, and here 
become mingled with the remains of recent indigenous and domestic 
animals, together with objects of human art** Of those rertebrate re- 
mains actually obtained in excavations of the Post-pleioceDe and Eocene 
formations, more confidence is felt in determining the actual age to 
which they belong. Both the collections submitted to Dr. Leidy by 
Prof. Ilolmes and Capt Bowman, contain remains of the horse, ox, skeep^ 
hog and dog, which we feel strongly persuaded, with the exception d 
many of those of the first mentioned genus, are of recent date, and hare 
become intermingled with the true fossils of the Post-pleiocene and Eocene 
periods on the Ashley River and its tributaries. In regard to the re- 
mains of the horse from the facts related (iu this memoir) we think it 
must be conceded that several species of this animal inhabited the oomi- 
try of the United States during the Post-pleiocene period, contempora- 
neously with the mastodon, the giant sloth, and the great broad-footed 
bison." — pp. 99-100. 

8. Assiniboine and Saskatchewan Exploring Expedition ; by Hkxrt 
YouLK Hind, M.A., Prof, of Chemiitry and Geology in Univ. of Trinity 
Coll., Toronto. Toronto, 1869. 4to, pp. 202, with many maps, sections 
and plates. — This valuable Report comes to hand at too late an hour to 
enable us to do more than give its title, deferring to our next an analjsis 
of its contents. 

9. Oeolopyfor Teachers^ Classes, and Private S indents ; by Sakbork 
Tknney, A.m., Lecturer on Physical Geography and Natural History in 
the Mass. Teachers' Institutes. 12mo, pp.311. Philadelphia, I860.— 
As the »cope of this little work comprises the whole range of geological 
phenomena, it gives necessarily a very concise account of the various de- 
partments included. The matter however seems in most cases well se- 
lected, and shows the author to bo acquainted with his subject. The 
book is illustrated by some 200 good wood-cuts, and has one excellent 
feature; — that the illustrations are taken, whenever possible, from Ameri- 
can objects, which cannot be said of most geological text-books previously 
published in this country, the authors of which have generally gone to 
Europe for their exam])les. American geology should l»e the main sub- 
ject of American text-books, and it is pleasant to see a step taken in tbe 
right direction. Our author however is not (juite up to date in some in- 
stances, as in ignoring our Permian and western Jurahsic beds; in in- 
cluding the Lias in the Oolitic system, etc w. s. 

* This Journal, zxvil 156. 
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7n Botanical and Zoological Nomenclature; by Wm. Stdipsoii. — 
•re careful attention to the subject of nomenclature is urgently 
ided of the followers of all branches of Natural History. It is 
ect to which too little attention has been paid in an abstract or 
d sense, and too much perhaps in particular cases. A compre- 
e code of rules, recognised by the authority of the greater lights 
mce, has been always needed. This was attempted during the last 
y by Linnaeus and Uliger, and in 1842 ** Rules of Nomenclature" 
irawn up by the British Association, and ratified by the American 
iation in 1845. These are excellent as £ur as they go, but need 
extension and many additions, as any one may observe who at- 
B to decide by them all questions which occur in his experience, 
the other hand, in particular cases of species and genera, the dis- 
Q of questions of nomenclature has reached such a pitch that it is 
common thing to see the greater part of a new zoological work de- 
to synonymy. One author, after six pages of historical and syno- 
al matter, evincing great critical acumen and much bibliographical 
3h, will arrive at what appears to him to be a certain and final con- 
1 that the true Orthonymus aliquis is such and such a species, 
ext writer who succeeds him in the same field will triumphantly 
in ten pages that it is not that species at all, but the 0. neminU, 

on to the end of the chapter, if it ever will have an end, which is 
111 unless some decided action is soon taken by naturalists for the 
ig of their favorite science from this opprobrium. After all the pages 
have been written upon some of these cases we seem no nearer to 
ement than at first The difficulty increases rather than diminishes, 

1 succeeding author putting forth views differing from those of his 
etsors. All this discussion, let us bear in mind, is merely prelimin- 
,nd for the purpose of indicating with certainty an object about 

the author has perhaps not a dozen words to say. 
V it may appear at the first glance that the application of the law 
3rity is exceedingly simple. The name given by the first describer 
enus or species is to be respected, and applied to that genus or spe- 
iroughout all time. But as soon as we come to apply this rule, we 
ises without number in which complications occur, rendering liroit- 

of the law necessary. Genera are to be subdivided, and are sub- 
d with different limits by different authors ; the species of one are 
by another to include two or three distinct forms, and so on. Some 
I limitations of the law of priority have been laid down in tlie 
iS** of the British Association, but not enough to enable us to de- 
alf the cases which may arise, — leaving the remainder subject to tlie 
) or dependent upon the extent of the knowledge of the author 
rould follow them. 

ipplying the great law, the most difficult question of all immedi- 
irises, — What constitutes a description ? or, When has an author 
ignated his species that his name for it should hold ? On this sub- 
e have every variety of opinion, from that of the German ornithol- 

who consider that a simple published name, refening to a specimen 

>ND SERIES, Vol. XXIX, No. 86.— MARCH, i860. 
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in a museum, is sufficient, to that of the lamented Edward Forbes, wbo 
once insisted that no name proposed should be accepted unless accompa- 
nied by a Latin description or an illustrative figure. The first opinioa 
we believe to be scouted by nine-tenths of living naturalists ; — the second 
appears to be too stringent, as an author can of course write better in hii 
own language than in any other, though we doubt if a description ap> 
pearing m Chinese would gain the least notice from modem naturalists 

The question, ** What constitutes a description," can never be decidedly 
answered. No rule can be proposed which is universallj applictbk 
With regard to its length; — ^we may say that two words are not sufficient, 
an hundred are ; but where shall we draw the line \ The two senteooei 
of one author may be better than the two pages of another. One writer 
will describe an object well except in one point, in which from defecdve 
observation, a character is represented in exact opposition to the true 
state of the case. Some descriptions are sufficient to enable the natanl- 
ists of one country, from their collateral knowledge, to determine a v^ 
cies, while tbtse of another countir or continent would be left entirely 
in the dark. An author may publish descriptions in a work for private 
distribution, which will be inaccessible to the great body of natnraltsti 
We might fill many pages with such cases as diese, and yet^ were rulei 
made out applicable to each, there would still be cases constantly arisiog 
which could be decided by none of them. How then can the matter be 
settled in these latter instances ? We will suggest a method further on. 

It will be observed that it is among the mope common and eariieit* 
described species that the synonymic heap is greatest This is exceed- 
ingly embarrassing to the student, who in general has occasion to use 
these very species, being those most easily accessible, in the course of his 
studies. He may find m a dozen different books the characters, anatom- 
ical or otherwise, of what appear to him a dozen different objects, since 
the names used may be different, and elementary works cannot be ex- 
pected to go into synonymical details. At the present day, thanks to 
the advance of knowledge and precision, and the international exchange 
of scientific works, the name of an entirely new genus or species may 
escape the burden to which that of older species is subjected. It is with 
those published in the last century that the greatest trouble occurs. Li- 
vestigators among antique and forgotten books are constantly finding 
some obscure work or paper, perhaps scarcely known out of its immedi- 
ate vicinity even at the time it was published, in which names occor 
which must be adopted, in the opinion of some, to the exclusion of the 
familiar titles which have been used for half a century. The di8inte^ 
ment of Klein's name Cyclas is an instance of this. How strange it 
must seem to a conchologist of the present day to be obliged to designate 
the common marine Lucina by a name which has been in use seventy 
years for a freshwater bivalve, while this freshwater bivalve becomes 
Sphoerium ; and to use CyeloBtoma for J)elphinula, Terebellum for Tur- 
ritella, etc. The restoration bv G. R. Gray of Boddaert's names in orni- 
thology is another instance, fiy the discovery of a meagre pamphlet of 
the eighteenth century, only two or three copies of which now exist, 
we find ourselves forced to change the generic names of common birds, 
familiar as they are by long and constant usage. 
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Id the discussion of these questions all personal considerations should 
9 entirely rejected. The smallest interest or convenience to the science 
I general, followed as it is by a republic of thousands, is of more im- 
oitance than any compliment to the feelings of a living, or the memory 
r a deceased naturalist In fact our mere recognition of an author's 
amea is not of such vast importance to his reputation. His flBtme must 
»t upon a securer foundation than this. For the custom of placing the 
ame of an author after a species described by him is not (or should 
ot be) done for that author's personal advantage, but simply to assist us 
I the recognition of that species. It is a short method of referring ta 
16 place where the description of the speeies may be found, or eniA>le8 
s to distinguish it from some other to which the same name has been 
J mistake applied ; as, Pleurotoma vtokxcea, Hinds^ non Mighels. In 
lis view, how ludicrous it appears, to hear, as we often do, Baturalists corn- 
Iain that if the custom of placing after a species the name of that author 
'ho first {rfaced it in its proper genus is adhered to, more than one-half 
f Linn^'s species will be wrested from him. Does the fame of the great 
tinnasus depend upon the number of species he described ? 

We will now mention a few points concerning which mat difiSdrence 
f opinion exists in the minds of naturalistB, and which for the good of 
sience should be immediately settled in one way or the other.r The 
rst 18 : shall the same generic name be allowed to occur in different de- 
artments of zoology or botany, or even in both these, or, we may add, 

I other sciences. Many are of the opinion that they may be used, and 
bonld not be changed, if so^ occurring ;— ^in view of the great difficulty 
ow experienced in selecting a name which is not preoceupied, and shall 
6 at the same time descriptive or suggestive of the object intended. But 
rhat is the object of a name ? Surely, the main object is to enable 
8 to- distinguish one thing from another, and from all others, that when 
; is used we may know what i» intended, and not be forced to decide by 
ther aids. Is it not of vastly more importance that a name should 
srve this purpose, than that it should remotely indicate (which is the 
lost generally possible) some character of the object, which it may after 

II hold ii^ common with an hundred others ? Greek compounds are by 

means exhausted yet, and if they were, we might fall back upon eu- 
tionic names, which serve the purpose however barbarous they may ap- 
Bar in the eyes of some. The custom- of using the same name for many 
Terse objects is productive of serious inconveniences. If we have stars, 
^untries, minerals, plants, vertebrates, articulates, mollusks and radiates, 

1 named alike, some singular anomalies might occur, since we can of 
^nrse reduplicate specific appellations as often as we please in different 
mera. For instance, suppose a travelling naturalist *' making his re- 
arches in Arizona, observed specimens of the Arizona pcetula (hermit- 
ab) inhabiting the shell of Arizona poBtula (univalve), creeping among 
le roots of Arizona patula (shrub) ; and upon examining it anatomi- 
ily, found great numbers of the Arizona pxtula (infusorium) living in 
\ gills. The Arizona pcetula (bird) was feeding upon these orabs with 
reat voracity," etc. 

Another point. A genus may contain a vast number of species, aud- 
it from want of profound investigations no one may see the propriety 
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of dividing it up. As occurs very commonly, in tlie course of tsiM 
some new species belonging to it are described under names, which, being 
preoccupied in that genus, are very properly dianged. The new deng* 
nations become established and may be used for years. At last it b»* 
comes necessary to divide the genus, and the species whose names ban 
been referred to are found to Mlong to different genera. Shall the old 
reduplicated specific name, or the substituted one be now adhered to! 
Naturalists are about equally divided in opinion upon this point. 

The propriety of using small initial letters to proper epeoifie namei, 
nouns or adjectives, has been made the subject of discussioii. Whatercr 
method be followed here, it would seem uiat uniformity is desiraUe; if 
any of these proper names are to have small initials, why not aDf Mort 
zoologists and botanists seem in this matter to follow the mage of their 
own language rather than that of the Latin, or any uniform system. Tin 
Germans will have all nouns begin with a capital, and all adjectives with 
a small letter, as Ocypode OurtoTj Chiton emenonkckuM^ whersM dis 
English write common nouns with a small initial, and all prcper appeDa- 
tioQs, whether nouns or adjectives, with a capital, as Oc^^Mide eurmr, 
Chiton Bmer9oniantis, The truly convenient system will he to write sll 
specific names without exception, with a small initial letter, as is doos by 
one of the most eminent zoologists of this country, and by many of 
those of Europe. We shall then have no difficulty in distingoiflliiDg tpt- 
cific from generic names, and may discuss the relations of spedea withoiit 
the necessity of repeating the generic name or its initial every time tfaef 
are mentioned. A proper name, modified for use as a speeifie appellatioD, 
becomes a part of a new title, and involves a different idea. 

Wo will not detain the reader by discussing other mooted points, a 
whether ante^Linnsean names shall be accepted, if binomial ; whether 
names of faulty etymology shall be corrected, etc. The above are only 
mentioned as instances of the necessity of establishing many rules to 
produce uniformity of usage among naturalists. In pointing out how 
this may be satisfactorily done, wc proceed to our promised suggestion. 

We have somewhere read, that when any orthographical or other dif- 
ficulty occurs in the use of tlie French language, the case is iipmediatelj 
referred, — in accordance with the ndmirable system for which the nation 
are remarkable both in science and literature, — ^to the Academy, who de- 
cide upon it, arbitrarily it may be, but finally. The action of this tribu- 
nal is respected, and no farther uncertainty or diversity in the nse or 
spelling of the word can occur to embarrass French authors. Now wfav 
may not a similar mode of action be of use in science, and enable us ii 
last to settle all our difficulties. Science is cosmopolitan, not nations). 
Let a convention meet at Paris or some other central point, composed of 
delegates from all the scientific societies of the earth, and representing at 
least all the departments of zoology and botany. Here they may hold 
sessions of the entire body, for a sufficient length of time to establish sll 
the general rules of nomenclature which can be conveniently applied. 
But as we have before observed, there are some particular cases for which 
no rule will serve, and which must in some way be decided separately 
and arbitrarily. For the settlement of these cases let the convention 
divide itself into as many sections or committees as there are danes of 
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plants and animals ; a eoraraittee of ornithologists for the birds, of ento- 
mologists for the insects, etc These committees being composed of ex- 
perts in the various branches, will not find it difficult to discuss and pass 
ludgment by vote upon the name of each contested genus or species. 
Let these decisionB be respected, and let the names of those who will not 
aUde by them be placed upon a new edition of that black-book which 
LiKViBUB kept of old, — Uie list of Datnnati / 

2. Zet genres Loriope et Peltogasier^ H. Rathke ; par W. Liueboro, 
Profeseeur de Zoologie k Upsala en Svcde. pp. 85, 4to, pi. 3. (Extr. 
des Nova Acta Beg. Soc Sc Upsal, Ser. 3, Vol. Hi.) — M. Liljeborg has 
Qiiimvaled a singular history in relation to the curious sao-like parasites 
found on the abdomens of Decapod crustaceans. They were first observed 
by Cavolini, and in more recent times by Rathke, who considered them 
to be wonna, probably Entozoa, and instituted the genus PeltogcuUr for 
their reception, describing two species, P. paguri and P. eardni, Die- 
aing placed them among his Myzelmintha, and formed a new genus, 
PachyhdtUa^ for P. cardnL These forms were made the subject of dis- 
CDaBion by Eroyer, 8teenstrup, O. Schmidt, and Lindstrom, who agreed 
with Gavolini in referring them to the Crustacea, but could only conjec- 
ture their more intimate relations, although suggesting those with the 
Entomostraoa, the Lemeids, or the Bopyridse. From a study of their 
larve M. Liljeborg now ascertains their true place to be among the Cir- 
ripedes, and describes two new species. 

Wi^in the body of Peltogcuter paguri, Rathke found a minute Tetra- 
decapod, scarcely a line in length, which he considered to have been 
swallowed as food by that animal, and described it as an Amphipod un- 
der the name of Loriope, It was afterward referred to the Tanaidse by 
Dana, who described a new allied genus Cryptothir. Its history how- 
ever remained very obscure, although it was demonstrated that, being 
always found alive, it was not the food of the Peltogcuter, and some nat- 
uraliatB even suspected it to be the male of that parasite. By a fortunate 
discovery M. Liljeborg has now cleared up the difficulty. In examining 
a PeUogaeter taken from the abdomen of Pagurus pubescene, he found 
Attached to it another sac-like body filled wiUi Loriopes, which might 
well have been taken for the egg-pouch of the Peltogaeter itself, but 
which after careful study proved to be a distinct animal, — ^a parasite upon 
a parasite ! It proved, in fact, to be the female of the Loriope, grown 
monstrous by a process of degradation similar to that observed in the 
female of the Bopyridm, to which family indeed the Loriope must now 
be referred. The occurrence of the young Loriopes in the digestive 
cavity of Peliogaster is, then, simply adventitious. 

8. I^eue Wirbellose Thiere, beobachtet und geeammelt auf einer Beiae 
urn die Erde, 1853 bis 1857, von Ludwig E. Schmarda; Ist Band, 1st 
H&lfte, 4to, pp. 66, and 15 colored plates. Leipzig, 1859. (New York, 
B. Westermann <fe Co.) — A quarto volume, handsomely bound and splen- 
didly illustrated, containing descriptions of the Turbellaria and Rotatoria 
collected and observed by Dr. Schmarda during a voyage round the 
world. The descriptions of the animals belonging to the former order 
are made additionally clear by woodcuts showing the shape of the head 
and the distribution of the ocelli. A review is given of the genera of 
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each order. The Deodrocoela are divided into two diviaioiiB, ^ear«iaaiid 
Carenota, the former harioff no distinct head, which those of the latter 
group possess. We should ludge this to be a character of much leas im- 
portance than those derived from anatomical characters, which forbid radi 
a division. Following it, the author separates Pkmaria gonoeephala from 
the other freshwater Planaris and places it with sudi forma aa Cejphakh 
lepta and Pianaria oceanica, Darwin ! There is also a larm nnmber of 
genera hitherto considered sufficiently well established, which are en- 
tirely ignored by M. Schmarda, as Prosthiostamum, Dendroemlum^ PrO' 
eerodes, Fovia^ Bdellouniy Oeaplana, and HhynehodemuM, The new 
genera of Dendrocoela are Dieelis^ ProstheeercnUj H 6m a loc erwu9j Omio- 
carenOj Carenocerceus, and Sphyroeepkaltu. Of these several have been 
previously established under different names. Proetkeeermue may be 
adopted, as Quatrefages' name Proceros is preoccupied. OamoeartM h 
Dupesia Girard, Carenocercnu is Nautiloplana Stm., and SpkyrveeiMtu 
is Bipalium, 

The Nemertinea are subdivided upon more oertain grounds than tbe 
preceding order, but we are at a loss to understand why the probosdi 
should not be considered as the mouth, as it is oertainly the apettme 
through which food is introduced into the body. Oken's name Badam 
is adopted (although it is exactly synonymous with Lineue, Sow.) and 
made to include Amphiparus^ Acrostwnvm and BaMod%9cu9 of Dieiio|[. 
A new genus, Loxorrkochma^ is established for the PoKa cartmata of 
Quatrefages. The figures are excellent, showing well the oolois, which 
among these animals form the most reliable specific characters, and not- 
withstanding errors of nomenclature and arrangement, we have to thank 
M. Schmarda for an exceedingly interesting and beauUfur work. w. s. 

4. A Supplement to the " Terrestrial Air-breathing MoUuekt cf ike 
United States and the Adjacent Territories of North America ;" by W. 
G. BiNNEY. Boston, 1859. 8vo, pp.207, and 6 colored plates. (Ex- 
tracted from the Journal of the Boston Society of Natural History.) — 
This much needed supplement to Dr. Binney's great work contains the 
additions and corrections which have accumulate in the rapid progress 
of the science during the seven years which have elapsed since the pabli- 
cation of that work. Several doubtful species which were outfitted in thst 
work have since been investigated, and are now included or referred to 
their proper place in the synonymy. Besides these, we have figures and 
descriptions of all the recently discovered species, of which the number 
is large, particularly among those of the Pacific coast These are placed 
together in the first part of the volume. The writings of foreign aothofs 
upon our land-snails are properly discussed, and tneir descriptions re- 
printed in full wherever there was any doubt as to the species to which 
they should be referred. Tims the whole subject is thoroughly posted 
up to the date of Jan. Ist^ 1859, and the work forms a most acceptable 
contribution to American conchology. w. s. 

5. Catalogue of the Recent Marine Shells found on the Coasts of North 
and South Carolina; by J.D.Kurtz. 8vo, pp. 10. Portland, Me^ 
1860. — This catalogue shows the results of the author's researches in tbe 
concholoffical fauna of our southern coast made in the years 1848-52. 
The number of species givea k 204, an increase of 78 over that given 
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Prof. Gibbes in his catalogue published in Tuomey^s '^ Geology of 
ith Carolina," published in 1848. Several species are mentioned as 
turring on the marl-bottom off the N. C. coast which have not been 
herto observed north of Florida. Four new species are briefly described, 
^ Venus irapezoidalis, (which is perhaps the same as V. pygmcea,) 
'ca Holmesiif Scalaria rupicola and Chemnitzia teztilia ; and several 
tr ones are mentioned by name only. Capt Kurtz has also contributed 
y largely to our knowledge of the marine animals of the same coasts, 
other departments, as our zoological archives abundantly show. w. s. 

PaoosKDiifOB Pbiladklpbia Aoad. Nat. Soi., 1859. — p. 281, ResolutioDs on the 
lUi of Thomas Nuttall — A new Unio from the iBthmas of Darien; i. Lea, — 
ditions to the Coleopterous Fauna of Northern California and Oregon ; •/. Z. 
Conte, — p. 294, Notes and Descriptions of Foreign Reptiles ; E» i>. Cope. — p. 
r, A new Myalina and Posidonia from the Carboniferous of Texas ; W, M. Oahb, 
X 297, New birds from Cape St Lucas; J, Xantut. — p. 299, Notes on Birds col- 
ted at Cape St Lucas by Mr. John Xantus; 8. F, Baird'-'p. 806, Mineralogical 
itioes; W. J. Tayhr.—p, 810, New Histerida; J, Leeonte.—p. 817, Contribu- 
us to American Lepidopterology, No. 2 ; B. Oiemetu, — p. 829, On the soft parts 
certain Unionids; /. Jbea. — p. 881, Descriptioos of three new species of exotic 
liooes; /. Xm.— Notice of Shells collected l>y Xantus at Cape St Lucas: P. P, 
rpenter.~^p, 882, Catalogue of the Venomous Serpents in the Museum of the 
■demy, with notes on the families, genera, and species (new genus, Teleuraspis) ; 
JD, 6'optf.— Index to yol for 1869. 

Tran9aeti4m» of the Am, PhUot. Society (PhUadelphia), VoL XII (new series), 
ft 11, contains : — Art XL Delia Correlasione delle Force Chimiche Colla Rifran- 
litita delle Irradiazione ; Di Zahtedxsohl — Esperimenti Eeguiti Col Calorico So- 
'e.^Art XH. Oeolozical sketch of the estuary and freshwater deposit of the 
d Lands of the Judith, with some remarks upon the surrounding formations ; by 
v. Hatdszt, MJ).— Art XIIL Extinct Vertebrata from the Judith River and 
eat Lignite Formations of Nebraska; by Jobkph Lxidt, M.D. — Art XIV. A 
!tch of the Botany of the Basin of the great Salt Lake of Utah ; by E. DuaAND. 
Art XV. Obseryations on the Magnetic Dip in the United States ; by Prot 
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ElSPOBT OP THX TwXKTT-nOHTH MSXTINO OP THE BeITISB ASSOCIATION POB THX 

WAKCEMKsn OP Sghmoc, held at Leeds, Sept 1868. London, 1869.— Contains 
i following zoological papers of more general interest >-Oo the Anatomy of the 
aneidea, particularly of their Spinning oi^gans (2 plates); B, H, Meade. — Various 
lorts of Dredging committees. — On the reproductive organs of Sertularia tama- 
Vk% Ailman,— -On the Migration of Birds; C7o//tfi^rtooo(f.— Anatomy of the Brain 
lome small quadrupeds ; Gamer. — On this formation of the Cells of Bees ; 7V- 
meier. 

Diet Konokugb Danskx Videnskabkrnks Sklskabs Skriptkb, 6te Raekke, Nat- 
\ og Math. Afdeling, 4de Binds. Copenhagen, 1866-69. — Contains the following 
ilogical papers : — Coroctoca and Spirachtha, Staphylines which bring forth living 
mg and are domesticated with a Termite (with 2 plates); J. C. Shiodte.'—On the 
cioootyle forms of the Octopod genera Argonauta and Tremoctopus (with 2 
Aee) ; J, J. 8m. 8teen9tntp.— Attempt at a monographic exposition of Sergestes, 
;eDUs of Shrimps, with remarks upon the organs of hearing in the Decapod Crus- 
vft (6 plates) ; B. Kroyer. — On Mephitis Westermanni, a new " Stinkoyr " from 
ftsil; J, ReifUiardt. — 6te Binds, Iste Hefte, 1869: Additamenta ad historiam 
ibmridarum, — descriptions of new or little known species of Serpent-stars ; Ist 
1 2d parts, 7 plates, (new genera, Ophiocten, Ophionereis, Ophiactis, Ophiostigma, 
1 Opnioblenna) ; Chr. Fr. Lutken, w. s. 

6. New Zoological Journal. — Dr. H. F. Weinland, already well known 
American zoolo&^sts, has commenoed, Oct 1, 1859, at Frankfort on the 
line, a monthly journal (8vo, 16 pp.) entitled Der Zoologische Carten. 
rganfur die Zoologische GeselUchaft, 
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IV. ASTRONOMY AND METKOBOLOGY. 

1 . Supposed intra- Mercurial planet. — The announoement of M. U 
Terrier that the existence of one or more planets witbin the orbit of ]fe^ 
cury is rendered highly probable by his computatioiift oa the Bwrement 
of the perihelion of Mercury, has called out former obeerratioiis of di« 
transits of bodies over the sun's disc, in addition to thoee men^iied ii 
vol. xxviii, pp. 445 and 446 of this Journal. 

n.) Dr. Lescarbanlt at Orgeres (Dept Eure et-Loir), Fraace, obaerrcd 
with a telescope, March 26th, 1859, a small black circular spot mofing 
across the upper limb of the sun, at a rate which would occdot 4^ 36* 48' 
to traverse the entire disc Its apparent diameter was less than a quarter 
that of Mercury in transit M. LeVerrier thinks the observation worthy 
of credit, and computes that on the supposition of a circular orbit tlM 
time of the planet's revolution around the sun is 19^*7, and the ineKitt- 
tion of its orbit 12° 10'. Its matest elongation from the sua woold 
not exceed eight degrees, and its light be less than that of Mercuij. 
This planet seems however insufficient to account for all the morementof 
the perihelion of Mercury. — Camples Rend. Acad. Sci.^ Jan, 2, 1860. 

(2.) Mr. Benj. Scott of London, states that about midsummer in 1847, 
he chanced to turn a telescope towards the sun then near its setting, and 
saw on the sun's disc a well defined black spot, which was not to be teen 
there at sunrise the next morning. Its angular diameter appeared as 
large as that of Venus. Mr. Scott mentions that a similar body^ or wpot^ 
was seen by Mr. Llofl, January 6, 1818. 

2. Mr. Alvan Clark's New Micrometer for measuring large Distaneet^ 
(Extracted from the Monthly Notices of tbo Royal Astronomical Society 
for July 1859). — At the monthly meeting of the Society in June, Mr. 
Alvan Clark, of Boston U. S., exhibited a micrometer invented by himself 
winch is capable of measuring with accuracy any distance np to about 
one degree. It is also furnished with a position-circle. Its character is 
essentially the same as that of the parallel-wire micrometer ; but it bis 
some peculiarities not, it is believed, previously introduced, and on wbicb 
its wide range depends. 

Tbe most remarkable of these peculiarities consists in its being fumisbed 
with ttoo eye-pieces, composed of small single lenses, mounted in separate 
frames, which slide in a grove, and can be separated to the required dis* ! 
tance. A frame carrying two parallel spiderlines, each mounted seps- j 
rately with its own micrometer-screw, slides in a dove tailed grove in front 
of the eye- pieces; and, by a free motion in this frame, each web can be 
brought opposite to its own eye-lens. 

lu using this micrometer, the first step is, to set the position- vernier to 
the approximate position of the objects to be measured. Then tbe 
eye-lenses are separated till each is opposite to its own object The frame 
containing the webs and their micrometer-screws is then slid into its 
place; and, the webs having been separated nearly to their proper 
distance by their free motion in the frame, they are placed precisely on ^ 
objects by their fine screws, the observer's eye being carried rapidly from 
one eye-lens to the other a few tirao^, till he is satisfied of the bisection of 
eacli of the objects by its own web. The frame is then removed k 
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reading off the measure by means of an achromatic microscope, on the 
stage of which it is placed. One of the webs is brought to the intersec- 
tion cross- wires in the eye* piece of the microscope; and by turning a screw 
(the revolutions of which are counted), the frame travels before the 
microscope, and the other web is brought to the intersection of the 
erossrwires. The parts of a revolution are read off by a vernier from a 
Lu^ divided circle attached to the screw. 

The advantages arising from the peculiar construction of this microme- 
ter are the following : — 

1. Distances can be observed with great accuracy up to about one 
deffree^ and the angles of position also. 

2. The webs, being in the same plane, are free from parallax, and are 
both equally distinct, however high the magnifying power may be. 

d. The webs are also free from distortion and from color. 
4. A different magnifying power may be used on each of the objects ; 
which may be advantageous in comparing a faint comet with a star. 

3. New Double Stars discovered by Mr, Alvan Clark ; communicated 
by the Rev. W. R. Dawes. (From Monthly Notices of the Royal Astfo- 
jDomical Society, zx., p. bb. Second series.) 
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All the double stars in this series may be considered as good test- 
objects for telescopes of from 6 to 8 or 9 inches aperture. But it is not 
merely as such that they are interesting : they become especially so from 
the £RCt that they are all situated in the northern hemisphere, and all but 
one at more than 30^ from the equator. They consequently attain a 
good altitude at Pulkova ; notwithstanding which they have escaped the 
•cute search of M. Otto Struve with the 15-inch refractor, in addition to 
the previous one by his father with the Dorpat telescope of 9*6 inches 
aperture. Either, therefore, they have recently undergone considerable 
change ; or, if not, it appears that objects of great difficulty and delicacy 
may be detected with very perfect telescopes of smaller size, which have 
escaped the most diligent scrutiny with far larger instruments. The whole 
of these objects were discovered by Mr. Clark with his own object-glasses 
of 8 and 8J inches aperture, and five of them in my own observatory, 
daring his visit to me last summer ; since which I have met with seven 
others^ of similar character and situation ; and it should be mentioned 
that none of the objects recorded are below Struve*s eighth magnitude for 
the larger star ; all smaller, of which many have been found, having been 
•yAtematically rejected. It appears, therefore, that there is still much oc- 

8ECOND SERIES, Vox. XXIX, No. 86.— MARQH, 186a 

38 
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cupation for telescopes of moderate dimensions, eren in this department 

of astronomj, which might reasonably have been supposed to hare beeo 

long since exhausted, llie distancet stated in the list are from mj owii 

recent measurements. 
Haddtnham, Thame, NoTember, 1869. 

4. Notice of the Meteor of Nov. 16, 1869 ; by Profl R Looxib.— In 
the Inst No. of this Journal, p. 137, I gave a brief notice of this meteor, 
but from want of space was compelled to limit myself to a brief summsiy 
of results. I have received a large amount of documents relating to thk 
meteor, most of which however are too indefinite to be of mudi value. 
I DOW proceed to present a brief summary of what appear to me the moit 
reliable observations. 

At New Haven, Ct., Judge W. W. Boardman saw the meteor descend 
at an anglo of 25^ to 36^ with the vertical, and it passed from his view at 
the edge of the dome of a steeple in azimuth S. 36^ 84' W. Oontinniw 
the meteor's nath down to an altitude of 3** or 2®, we have S. 37* W. 
for the azimntn of the place where die meteor would have disappeared 
to him had his view been unobstructed. 

At New York city Mr. Tatham was riding in the Bowery, and saw the 
meteor descend at an angle of 20* with the vertical, and in a range widi 
the middle of the street opposite the Old Bowery theatre. According to 
tho map of the city, this direction was S. 2*l\^ W. The diameter of the 
meteor appeared to be about one-third that of the full moon. 

A correspondent of the Evening Post, walking down Broadway, saw 
the meteor disappear in aiimuth S. 26^ W. 

Mr. Qould, also in Broadway, saw the meteor disappear behind a build- 
ing in azimuth S. 28|** W. 

Mr. Pirsson, also in Broadway, saw the meteor disappear behind s 
hi^h building in azimuth S. 21^ W. 

Mr. Bradley, also in Broadwav, reports that the meteor disappeared in 
azimuth S. 16^ W. 

Several other observers agree as to the general direction of the meteor, 
but their statements are less precise than those of the preceding. As 
Mr. Bnuiley*s observation differs materially from the others* I reject it, 
prv^uming that his memory must have been in faults either in respect to 
1115 point of oWrvatioQ. or that of the meteofs disappearance. The 
mean of the otlior four i«;imatos is S. 24^^ W., or allowing for the effect 
of tlie high buildings which obstructed the view of three of the obsefv- 
ers« thv iiiOAn would be about & 26^ W. This result differs five degreei 
fivMn my ^>rmer estimate : a difference which is explained by my baring 
obuiuod two new ohsonrations. and by my rejection of Mr. Bradky*s ob- 
aenatiou. 

At Washington, the apparent path of the meivor was vertical, and ifi 
jviiit of vi:sc\p}v-*irsuvv ^as o>:;n:A:<so at :V;;r oe^rrees xK>rth Ch easL 

A gviiuoman four :n;]« west o: lV>ver, IVl, was ndic^r towards IVj^er. 
UU \\.:o $jiw the m<l<vr ; he ot> saw Uie smoky uail which he describe! 
a* A rcAr'.y vertval column, wii iu base 20\'a»d its i^p 40^ Dv^tba 
hor.5.r*: d:r?ciix^a cue ojis^ 

Mr. raTK^Qs. at SaIs^utt, Somers^: coumy, Mi« saw tie meteor ik- 
Kvv..: R a *:aB5:a^ o:r>ec::o-, ;o tie eaniuvita it tArCodoi withacJU 
Kva:>d, lu dL-vvtXtt ma* •Tv*©: :!wc X.E. 
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At Lewistown, DeU the meteor was seen to fall in tbe NJB^ The re- 
port was heard five minutes later — loud but distant. 

If we mark upon a map all the preceding directions, we find that the 
lines do not intersect at one point, but they indicate the most probable 
point of the meteor's disappearance to have been near lat 30^ 10^ and 
long. 75* 5'. 

At New Haven, the path of the meteor was estimated to make an 
angle of from 25* to 35* with the vertical. Mr. Wilder Smith, near 
Waterbury, Gt, estimated the inclination to the vertical at about 30*. 

At New York, Mr. Tatbam estimated the angle with the vertical at 
20*, Mr. Gould 10*, Mr. Pirsson 35*, and Mr. Bradley 45*. The mean 
of these four estimates is 27*. 

At Washington, the path was pronounced exactly verticaL The actual 
path of the meteor was therefore such as, if continued, must undoubtedly 
nave struck the earth. It must have passed vertically over the extreme 
■outhem part of New Jersey, and must have struck the earth in Dela- 
ware Bay, or near its shore. 

That this conclusion is a near approximation to the tmih, is coi^rmed 
by observations from the southern part of New Jersey. 

Mr. Mills was surveying in the forest four miles west of Stephens 
Creek in Atlantic county, and heard a noise nearly overhead. He looked 
up and saw a cloud of a rounded form like a puff of smoke about 15 
degrees south of the zenith^ 

At Millville, Cumberland county, a strange rumbling noise was heard 
somewhat resembKng thunder, and one or more clouds of smoke were 
seen in a southeast direction at an elevation very roughly estimated at 45*. 

At Newport, Cumberland county, a rumbling noise, which lasted two 
minutes, was heard in an east or southeast direction. 

At Maurice River Cove, Cumberland county, the captains of the oyster 
boats saw a fiash and smoke in an easterly direction. 

At Dias Creek, Cape May county, Mr. Smith states that the noise was 
great and lasted two or three minutes. The fiash was brilliant, and the 
imoke was seen in a northeast direction at an elevation of 75* or 80* 
above the horizon. 

At Croshen, Cape May county, a noise was heard in a northeast direc- 
tion, and a cloud of a rounded form was seen in the northeast 

At Dennisville, Cape May county, the noise appeared directly over- 
head. There was a small cloud or belt of white smoke left in the train 
of the meteor, about five degrees northwest of the zenith, the atmosphere 
being perfectly clear at the time. The detonations lasted somewhat over 
a minute. 

The directions indicated in the preceding' notices have a decided con- 
Tergence towards a point near lat..39* 13 , and long. 74* 52'. This re- 
sult accords so nearly with that derived from observations made at a 
distance of a hundred miles arid upwards, as to show that the observa- 
tions are in the main reliable, but subject to that uncertainty which at- 
tends all estimates made without instruments, and not reduced immedi- 
ately to writing. We must then conclude that this meteor passed verti- 
cally over the southern part of New Jersey, nearly on the parallel of 
39* 13', and that it struck the earth near the eastern shore of Delaware 
Bay, probably between Dennis Creek and Maurice River. 
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I amume thftt tbii meleor wm & solid body. We sra leqaiuntad widi 
two cla&ses of meleon quite dittinct from each other hkI dinering gnatly 
in density. Ordiniirj Btaooting stars have oerer been knowD to reach Hm 
earth's Burfiu», or to prodace any audible noise. Another dasa of mate- 
on like that of Agram in 1751 is corapoeed chieflj of iron, and anolha 
like that of Weston, Ct (180T), partly of iron and partly of nliealta 
Tbey frequently strike the earth, or at least let fait fragments to the cartli, 
and are attended not only by a briliiant flash of lij^t, bnt by % trenMB- 
dotu noise. The New Jersey meteor bore a striking reaeinbunoe to tbs 
'Weston meteor, not only in the brilliancy of ita light, but in the mm 
which attended it We cannot doubt that it was a body of eonadsiabls 
densitv ; and the direction of its motion was anch that the entire maN 
must have struck the earth. It may hare sunk into Delaware Bay aod 
not a single fragment have &llen upon dry land ; bnt thna is reaaon to 
hope that at least some fragments of it may yet be diacorered. SaA 
fragmenta, if they exist, are probably acatteivd along an east and wnt 
line coinciding nearly with tne parallel of S9^ 13', and the enlbe mM 
probably liea near the meridian of 7S°. 

5. Sandieieh Itland Mtteor of Nov. 14, 1859. — A meteor of remaric- 
ablc size and brilliancy was seen from the slope of Hauna Ke* Dorth <f 
the great volcanoe of Kilauea, S. L, soon after dark of Hie 14th Norember 
last, shaped like a cross, having the light of the moon at foil, marm^ 
Tenic»lly south from a point s little below the zenith and diaaj^ieaii^ 
near tha cr.iler. — PaexjU Com. AdntTliter, Dk. 16. 

6. J}erM€Uoratti^alli>oiiHTa»thinabnAgramam2titai\1Sl; m 
W. Haidikosb. Wien, 1859. — Prof. Haidinger has here reviaed all llis 
contemporary evidence respecting the fall of this remarkable meteoric iniD 
ms-<«,thedetailsof which are furtunfitcly well authenticated. This history 
is of great interest at the present moment when the late meteors of At- 
gust and November last have called up anew the discussion of this snl^ecL 

V. MiaCELLAIiEOUS SCIESTIFIG ISTELLIGENCK. 

1. Monthly varying level of Lake Ontario, meaiitreJ, wi inehet,Jroaf 
fixed point above the lutface douinviardt,for fovrteen yean, at CiharloUt, 
mouth of Geneiee Hiver, jV. I". ; 
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1. Ab more water falls usnally in the warmer months, the Lake is 
lligher in those months generally than in the colder months. 

2. The range has been only 54 inches, the lowest being in February, 
1857, and the highest in August, 1858, and in June, 1359 ; the mean of 
the two is 27 inches. 

3. In 1846 and 1857 the mean level lowest, and in 1858 and 1859 
kiffksst. 

4. In 1853 the Lake was near the mean level, and in 1857 only a little 
kn, though the first half of the year gave low water and the last half high. 

5. The Lake was near the highest, or within four inches of it, in May, 
lane, July and August, 1858, and in May and June, 1859, and of course 
the average of both years was high. 

6. The Lake down to 50 inches or more in January and February, 
1846; in November and December, 1848; in January, February and 
Ifarohf 1849 ; in October and November, 1850 ; in February, November 
and December, 1851; in January. and February, 1852; in December, 
1854 ; in January and February, 1855 ; in November and December, 
1856 ; and in January and February, 1857. 

These statements show that the changes of the level must be owing to 
ihe ordinary causes of supply or diminution of water over this great 
watershed, and disprove any notion of periodic rise and fall under any 
but meteoric laws. As the water was high in the Lake through 1858, 
it was suggested that the average fall of water must continue it high in 
1850, as the measures now prove. In November, 1859, the water fell to 
the mean, and rose afterwards from the great autumnal rains at the west 
which had flowed into Lake Ontario. c. d. 

2. Sruption of Mauna Loa, Sandwich Islands, (in a letter to* Prof. 
Daka from Prof. R. 0. Haskell, Oahu College, dated Honolulu, Nov. 5, 
1859). — Since my last dates (June 22d)* the lava continues to flow from 
the place of the recent eruption. With scarcely any cessation since the 
Qciiddle of June it has been flowing into the sea. Hawaii has been in- 
creased in area by many acres at least, by several hundred acres it is said. 

After writing you from Eona in June, I visited Kilauea, which I found 
nry quiet. There has, however, been considerable action since you were 
Jiere in 1840, for the crater is now filled up even with the *^ black ledge" 
3f which Wilkes speaks. 

From Kilauea, passing through Hilo, I went to Waimeu, intending to 
Mcend Mauna Kea, but the weather proved so rainy and foggy that I 
was unable to do so. From Waimeu I went direct to Eona, crossing the 
lava stream without difficulty on a mule, between the three mountains. 
Fhe stream was fully three miles wide where I crossed, and at some 
points above appeared to be five or six miles wide. At this time the lava 
was flowing into the sea, and of course rmming under me as I crossed, 
f6t the lava on the surface was in no place so hot as to bum the hoofs of 
the mule, or even to be noticed by myself, unless I touched my hand to it. 

Afier arriving at Eona I went by canoe to visit the place where the 
lava was then and is still flowing into the sea. Without attempting to 
give an adequate description of the sight presented as I passed, by night, 
a few rods in front of the stream, which was more than a mile wide, I 
will only mention one fact. 

• Vol xxTiii, p], 284. 
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The lava was at a light-red heat, and flowed into the sea with a Telodtj 
of two or three miles per hour. And yet this point is forty miles from 
the source of the stream, and at least twenty-five miles from the lowest 
point to which the ^ fissure " in Mauna Loa can possibly extend. There- 
fore the lava flows twenty-five miles at least, without receiving any heii 
from the interior of the earth, and yet is still of a light-red heat It wiD 
be remembered, of course, that the stream is covered over with solid Ian 
all the way from the source to within a few feet of the sea, with the ex- 
ception of a small opening here and there, once in a mile perhaps. 

Rev. T. CoAK adds, under date of Hilo, Hawaii, Not. 25, 1859.— ''Ha 
old lake of fusion in Kilauea is slowly enlarging, and the area around it 
is subsiding. Probably it may in time resume its old Hxe of half a mile 
in diameter. Recent visitors have found it active. On one oocanon it 
was thought to throw up jets to the height of 70 feet. 

The present eruption has now been in progress ten mbatlis, and oar last 
advices report it still active. Several streams have fallen into the ocean 
along the coast of Kona. These are of different widths, and some of them 
are separated miles from each other. A small village, Kibele, has been 
covert of late with the lava, and a large and valuable fish-pond filled up. 
The people in Kibele pulled down their houses, and also the church, on 
the approach of the lava stream, and carried off the materials. Just atlove 
the church the fiery stream parted, flowed along on eadi side of the 
ground where the church had stood, reunited below it, and continued in 
one stream to the sea. This fact struck the Uawaiians as marvellous, and 
they regretted having removed their house of worship. 

During the early stages of this eruption there were many splendid ex- 
hibitions along the line of flow. Can.ils, cataracts, lakes, fountains and 
jets of fusion were seen along the slope of the mountain. Forests were 
consumed, rocks were rent, loud and startling detonations were heard, snd 
the heavens were shrouded with a pall of darkness. Now, and for a loog 
season past, little or no fire is seen, except where the red lava pours into 
the sea. Here a broken line of fusion is seen coming out from under its 
self-made counterpane of hardened lava, and pouring down the face of a 
low and cragged precipice into the ocean, keeping up a constant boiling 
and sending up clouds of vapor into the air. 

Tlie central parts of Kilauea are more quiet than any other part of the 
crater. We have occasional earthquakes. Two shocl» occuri^ in Feb- 
ruary, one in July, and two in November of the current year." 
Book Notices. — 

1. Truhner's Bibliographical Guide to American Literature : a classed 
list of books, published in the United States of America during the last 
forty years. With Bibliographical Introduction, Notes and Alphabetical 
Index. Compiled and edited by Nicholas TrObner. London, 1859. 
8vo, 554 pp. — This work is beyond all question the best guide which we 
have to recent American literature and science. Not only is it better 
than all other bibliographical works of a similar scope but U is excellent 
in iUelf. Our limits permit us to mention only one of its most valuable 
features. Special attention has been bestowed on works in n.^tural 
science, not only those which appear with an author's name, and are ac- 
cordingly easy to trace, but more particulaHy on serial works, such as 
scientific journals, the transactions of learned societies, and reports of the 
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state and national legislatures, which are often very difficult to discover 
by the ordinary apparatus of the trade. Mr. Trttbuer not only mentions 
what constitute complete sets of such works ; but he enumerates the con- 
tents of the several volumes, — so that by means of his excellent index a 
multitude of articles and essajrs, oflen overlooked, are brought to the 
knowledge of every student. This book should be owned by every book- 
buyer. D. c. o. 

2. Manual of Public Libraries, Institutions and Societies in the United 
States and British Provinces of North America; by William J. Khres, 
chief clerk of the Smithsonian Institution. 8vo, pp. 687. Lippincott. Phil- 
adelphia, 1859. — This volume contains a great amount of useful informa- 
tion on Public Libraries, and gives evidence of much labor in its compila- 
tion. The list of libraries in the various States extends to over three thou- 
sand titles. In a second edition the Author will be able to supply some 
obvious deficiencies which are inseparable from the first cast of such a work. 

3. Tlie New American Cyclopedia : a popular Dictionary of general 
Knowledge; edited by Geo. Ripley and Chas. A.. Dana. Vol. I — VIII. 
8ro. New York and London : D. Appleton Sc Co. — Since our former 
notice of this Cyclopedia it has advanced rapidly, until now we have be- 
fore us eight volumes of eight hundred pages each, the last article being 
on the too famous Uatnau. Such promptness in issuins; so large a mass 
of elaborately prepared matter speaks well not only for Uie energy of the 
publishers and the industry of its editors, but also of the public apprecia- 
tion of the work. Like its predecessor, the ** Encyclopeaia Americana^ 
1829-47, by Dr. Liebeb and others, it gives a satisfactory response to 
almost all questions coming within the range of its plan. The New Cyclo- 
pedia^ however, besides its greater range of topics, has the advantage de- 
rived from a vast progress in many departments of knowledge, developed 
by a numerous corps of contributors skilled each in his own speciality. 

In looking over its articles with a peculiar reference to our own depart- 
ments, we are often tempted to linger among its miscellaneous topics, so 
rich in various and interesting information. The fine arts, religion, law, 
politics and war, share our attention with history and biography, ancient 
and modern, foreign and American, including persons still living, with 
sketches of events within their respective eras ; geography, with the 
physical and picturesque features and the mineral treasures of particular 
countries ; common and useful arts, agriculture, mechanics, and their 
various productions ; gas lighting, gun-powder, its history, manufacture 
and uses ; caoutchouc, gutta percha, and kindred topics of technical chem- 
istry, with their diversified applications, and a multitude of other subjects, 
more or less practical and interesting to society at large. 

In the American Cyclopedia the articles on science are numerous and 
Taluable, and elevate the work to the character of a compendium of 
modem science. These articles are in most cases written with decided 
ability, and evidently by persons who are familiar with the topics which 
they discuss. While many of the less inii)ortant subjects are presented 
-with luminous brevity, others are more fully expanded. Among these 
are many topics of natural history ; Chemistry is presented with its equiv- 
alents and laws of combination illustrated by many of its modern dis- 
coveries and practical applications ; of the latter an example is found in 
the full account of the manufacture of gelatine, of beer and bricks, and 
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in the ample history of gas lighting. Geology, Toltaio electricity, maf- 
netism, and other departments of pure or applied science, are treated witli 
reasonable fulness. As a literary work the Cyclopedia is written in a 
pure and chaste style, and exhibits the candor and fairneaa which should 
ever adorn a record of universal knowledge. b. s. 

An Introduction to Practical Pharmacy : designed as a text-book for the Student^ 
d^. ; by Edward Paeeuh. Philadelphia. 2d editioD. 246 illustrations. 8to, pp. 
720. Blaochard A Lea, 1859. — A well arranged and carefully prepared tresUse, 
adapted to the state of this art in the United States. 

Element 9 of Inorganic Chemistry, including the applieation* of the Science in tkt 
Art$; by Thos. Graham, F.RS., L. and £. Edited by Hkxbt Watts, RA, tod 
RoBT. Bridges, M.D. 2d Anaerican edition in one volome. 233 woodcuts, 8to, pp. 
862. Philadelphia: Blanchard & Lea. 1868. — The American publishers issued the 
480 first pages of this volume in 1862 under the editorship of Dr. Bridges. Ill 
remainder is reproduced without alteration from the English edition. 

Nautical Monographs^ No. L (Washington Observatory) Oct. 1869. The wiadi 
at sea, their mean direction, and annual average duration from each of the four 
quarters. With four plates of diagrams of winds and calms. 4 to, pp. 8. Bj Lt 
H. F. MAuar. 

Calorie: iti MeehanieeUf Chemical and l^tal Agencies in the Phenomena cf Na- 
ture; by Samuel J. Metcalf, M.D. 2 vols. 8vo, pp. 630 and 481. Philadelphia: 
J. B. Lippincott <& Co. 

Annoxmced 

A Dieiionary of English Sumamet ; by Johk HxwaT ALazAVOsa, Esq., of Bslti* 
more, Maryland.— Tlie work will be comprehended in about ooe thoanod psgci, 
and it will be sent to press directly after the necessary commercial and teaual 
arrangements can be made. 

Little, Brown & Company, of Boston, propose to publish by subscription a series 
of photo-lithographic plates* of the Fossil Footprints found on the C(»Dnecticot River 
Sandstone, prepared by the late Dr. Jam is Diane, of Greenfield, in ooe volume, 
4to. Price ^6.00. — The work will be issued under the superintendeooe of T. T. 
BouvE, Es<|., A. A. Gould, M.D., and Heney L Bowditch, M.D., and for the benefit 
of the family of Dr. Deane, and will be published in the best style, similar to Frot 
Agassiz's " Contributions to the Natural History of the United States." Two buo- 
dred subscribers are required. 

Obituary. — 

Mr. Gl'stavus Wcrdemann died on the 29th of Sept. 1859 at Sweden 
boro, N. J., aged 41 years. Mr. Wurdemann was employed in the U. & 
Coast Survey since 1837, in the last twelve years of his life prindpilly 
as a tidal and meteorological observer in Florida and the Gulf of Mexioa 
The observations made by him are of great value for their completenefli 
and faithfulness. The short intervals of time left to him by the confiih 
ing nature of his duties he employed with much success in collectiDg 
objects of natural history, and as he was mostly stationed on parts of our 
coast seldom visited by naturalists, he succeeded in obtaining several spe* 
cies new to science and still more which were new to the fauna of the 
United States, nis collections are in the museums of the SroithsoniiB 
Institution and of Prof. Agassiz in Cambridge. Most of his zoologtoi 
acquisitions have been already published to the world. The largest of 
our North American herons, Ardea IVurdemanni, was discovered by him. 

James P. Espy, one of the most successful meteorologists of our tiini^ 
died in Cincinnati, on the 24th of January, after a short illness, in thi 
75th year of his age. We expect to present a notice of bis life in oor 
Mav number. 

jEAN-FafeD.-LuDw. HAUSiiANy, the eminent mineralogist, died at G^ 
tingen, Dec. 26, 1859, aged 11 years 10 months. 
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An. XXVL — On the (himnaUon and Ditiribution pf Veffetaile 
&0ete$ : — In^trodwAory &$ay to the Flora of Humania; bj Dr. 
J06SPH D. HooiJiB. 

(OootiotMl from p. 26,) 

1 4, On the Oenercd Phenomena of the Distribution of Plants in 

Time. 

A THIBD class of &ct8 relates to the antiauity of vegetable 
ferms and types on the globe, as evidencea by fossil plants. 
^The chief facts relating to these are the following : — 

81. The earliest Flora of which we know much scientifically, 
is that of the Carboniferous formation. We have indeed plants 
that belonged to an earlier vegetation, but the^ do not diner in 
any important respects from those of the carboniferous formation. 

Kow the ascertained features of the coal vegetation may be 
vnmmed up very briefly. There existed at that time, — 

PUioes^ in the nmin entirely resembling their modem repre- 
sentatives, and some of whicn may even oe generically, though 
not specifically, identical with them. 

JjjfoopodiacecB ; the same in the main characters as those now 
existing, and, though of higher specialization of stem, of greater 
stature, of different species, and perhaps also genera, from mod- 
am Luoopodiacecs^ yet identical with these in the structure of their 
loproductive organs and their contents, and in tl^e minute anat^ 
omy of their tissues. 

SSOOND SSanM, Vol. XXIX, N«. Vt.^UkY, IMft 
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Conifercp, The evidence of iliis order is derived chiefly from 
the anatomicfil characters of the Dicotvledonous wood ao abund- 
antly found in the coal, and which seems to be identical in all 
important res!>ects with the wood of modem genera of that 
oraer, to which must be added the probability o\ Trigonocarpm 
and KceggeraOda being Gymnospermous, and allied to Salubtsria* 
On the other hand, it must not be overlooked that no Coniferous 
strobili have been hitherto detected in the Carboniferous forma- 
tion. 

Cycaderp. Some fragments of wood, presenting a striking 
similarity in anatomical characters to that of Cycadeoe, have been 
found in the carboniferous scries. 

In the absence of the fructification of Calamites^ Calariwden- 
dron, Ualonia^ Anahathra^ etc., there are no materials for any 
safe conclusions as to their immediate affinities, beyond that they 
all seem to be allied to Ferns or Lycopodiacece, Bat the same can 
hardly be said of the affinities of Yolkmann%a^\ AnthoUtes^ and 
others, which have been referred, with more or leas probability, 
to Angiospermons Dicotyledons. 

The Permian Flora is for the most part specifically distinct 
from the Carboniferous, but many of its genera are Uie same. 
The prevalent types are Gymnospermous Dicotyledons, espe- 
cially Q/radecf, ana a great abundance of Tree-ferns. 

The New Red Sandstone, or Trias group, presents plants more 
analogous to those of the Oolite than to those of the Carbonifer- 
ous ej)Och, but they have also much in common with the latter. 
Voltzifi^ a remarkable genus of Conifers, appears to be peculiar 
to this period. 

In the Lias numerous species of C^cacfeoB have been found, 
with various Conifers and many Ferns. No other Dicotyledon- 
ous or any Monocotyledonous plants have as yet been discov- 
ered, but it is difficult to believe that none such should have ex- 
isted at a period when wood-boring and herb-devouring insects; 
belonging to modern genera, were extremely abundant^ as has 
been proved by the researches of Mr. Brodie and Mr. Westwood4 

The Oolite contains numerous Cycadea:^ Coniferce^ and Ferns, 
and more herbivorous genera of insects ; and here Monocotyledo- 
nous vegetables are recognizable in Podocarya and other Pan- 
daneous plants. A cone of Plnus has been discovered in the 
Purbeck, and one o^ Araucaria in the inferior Oolite of Somer 
setshire. 

♦ Phil Trans., 1865, p. 149. 

f See Quarterly Journal of the Oeological Society, May, 1864. 

X Tlicse insects include epeciei of the existing common European genera, SlMs^ 
Oryll^M, IlcmerobUa, Ephemera, Libellula, Panorpa, and Carahtu. Of all cowfifr 
nous tribes of planta the CffcatUa, Filieet, Coniferm, and Lyn^podiaetm pefhapi Mp 
port the fewest insects, and tlie association of the above-named insects with s vegt* 
tation coDttitfting solely or mainly of plants of these orders is quite inooooeiTabls. 
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In the Cretaceous group, Dicotyledons of a very high type 
appear. A good niany species are cnumei*atcd* by Dr. Debey, 
of Aix-la-Chapelle, including a species of Jvglans^ a genus be- 
longing to an order of highly-developed floral structure and 
complex affinities-t 

Ckaracetje. appear for the first time at this epoch, and are ap- 
parently wholly similar in structure to those of the present day. 

The Tertiary strata present large assemblages of plants of so 
many existing genera and orders, that it can hardly be doubted 
but that even the earliest Flora of that period was almost as 
complex and varied as that of our own. In the lowest Eocene 
beds are found AnonacevR^ Nipa, Acacia, and Cucurbilaceoe,^ In 
the Bagshot sands some silicifled wood has been found, which 
may confidently be referred to Hanksia, and which is, in fact, 
scarcely distinguishable from recent and fossil Australian Bauk- 
sia wood.§ 

In the brown coal of the Eocene and Miocene periods, Fan- 
palms, Conifers, and various existing genera of J/yri*c«?cB, Lauri- 
neiSy and Platanece are believed to have been identified. Wcsel 
and Weber describe from the brown coal of the lihine a rich 
and varied Flora, representing numerous families never now 
seen associated, and including some of the peculiar and charac- 
teristic genera of the Australian, South African, American, In- 
dian, and European fioras.| 

• Quart. Journ. Oeol. Soc, vii,!)*. 1, misc., p. 110. 

f PrufeMor Oswald H<^r, of Zurich, in an interesting: little pap<^r (Quelqnet 
Mots 8ur Ic8 Noyera), in Bibl Univ. Gonev., Sep. 1858, ur^iU'S from the fact of the 
early appeurnnce of Juglatm in the geological series, that this genu^ mu<t he n low 
type of the Diaityledonous cbiss to which it beK>ngf*. 1*he position of Juftfant is 
unaettled in tlie present state of our clarification of Dicotyludonuufi orders, a.s it 
has equal claims to be ranked with Terchinthacea^ which are very hi<^li in the t-eries, 
and with CupuUftrtB^ which are phiced very hiw ; and were the grounds for our 
thus ranking these orders based on characters of ascertained relative value, puch an 
argument might be admissible; but the system which sunders these orders is a 
purely artificial one, and Jvglant witli its allies would prove it so, if other proofs 
were wanting ; for it absolutely combines 7*crehint}iact<x and Cupulifem into one 
natural group, in which (as in so many others) there i^ a gradual passage from great 
eompiexity of floral organs to great simplicity. 

X I am far from considering the identification of these and the other genera which 
I have entmierated in various strata as satisfactory, but I conclude that tliev may 
be taken as evidence of as highly developed and varied plants having then ejtisted 
MM are now represented by these genera. 

§ I am indebted to the late Robert Brown for this fact, and for the monns of 
comparing the specimens, which are beautifully opalized. I ascertained that he wiis 
Mtisfied with the evidence of this wood having really been dug up near Staines. 
though it is so perfectly similar in every respe<'t to the opalized Bnnksia-wood of 
Tasmania as to suggest to bis mind and my own the most serious doubts as to its 
Enfflish origin. 

I See Quart. Journ. Geol. Soc., zv, misc. S, where an abstract is given, with some 
esceUent cautions, by C. J. F. Bunbury, Esq. The Austnilian genera include Enca- 
IjfptuM* Casuarinii, Leptomeria^ 7*empletoHia, ISanknia, J)n/avdra^ and hakra. 1 am 
jMit prepared to assert that these identifications, or the Austndian ones of the Mol- 
Uuee. are all so unsatisfactory that the evidence of Australian types in tlie brown coal 
and Moilasse sliould be altogether set aside ; but I do consider that not one of the 
above-named genera is identified at aU satisfactorily, and that many of them are 
not even problematically decided. 
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In the Mollasse and certain Miocene fonnationa at (Eningen 
and elsewhere in Oermaaj, Switzerland, and Tuscany,* 900 n^ 
cies of Dieotyledonsf have been observed, all apparently difb" 
ent from existing ones. Thej have been referred, with more or 
less probability, to Fan-palms, Poplars (three species), evef^gieai 
Laurineos, Ckratonu^ Acacia, Tamarindus^ BameMiOj JSmbotkrium, 
Orevilka, Cuprcssus^ several species of Juglans (one near the 
North American J. acuminata, another near the common walnat 
of Europe and Asia, J. r^yh ^"^^ & i\i\t^ near the North Amer 
ican J, einerea) ; also a Hickory, near the Oarya alba (a gsom 
now wholly American), and a Pterocarya closely allied to P. 
Caucasica, 

The rise of the Alps was subsequent to this period ; and in 
the European deposits immediately succeeding that event, in 
Switzerland (at Dumten and Utznach) are found evidences of 
the following existing species, — Spruce, Jjarch, Scotch Fir, Biicb, 
a Hazel (different from that now existing), Scirpus laeustris, 
Phragmites communis, and Menuanihes trifoliaia. 

The glacial epoch followed, during and since whioh there bis 
probably b^n little generic change in the vegetation of the 
globe, 

82. So much for the main facts hitherto regarded as estab- 
lished in Vc^table Paleontology. Thev are of little value is 
compared with those afforded by the Animal Kingdom, evea 
granting that they are all well made out, which is by no means 
the case. In applying them theoretically to the solution of the 
question of creation and distribution, the first point which strikes 
us is the impossibility of establishing a parallel between the suc- 
cessive appearances of vegetable forms in time, and their com- 
Elexity of structure or specialization of organs, as represented 
y the successively higher groups in the natural method of clas- 
sification. Secondly, that the earliest recognizable Cryptogams 

* Durifig the printing of this sheet I hiiye reoeiyed from my friend M. DeCuh 
dolle a very interesting memoir on tlie tertimy fossil plants of Tuscany, by M. C 
Oaudin and the Marquis C. Strozzi, in wliich some of the gcMiera hero alluded to 
are described. The ago of these Tuscan beds is referred by Prof. O. Heer to a pe- 
riod intermediate between those of Utsnach and CEnintfen. The moat important 
plants described are, Conifene 6 sp., Salix 2, Liquidamoar 1, Alnus 1, Carpinos 1, 
Pupulus 2, Fagus 1, Quercus 5, Uimus 2, PUneni i, Ficus 1, Platanns l» Oreodapfaos 
1, Lauras ft, Persea 1, Acer 2, Vitis 1. Juglans 4, Carya 1, Pterocarya 1. Qnen 
are 49 extinct species in all, of which 46 are referred, without CTen a mark of doubt 
or cautioi), to existing |^nera, and this in almost all cases from imperfect tearei 
alone 1 Without quinttioning the good faith or ability of the aiitbora of this rcalljf 
Taluable and interesting memoir, 1 cannot withhold my protest agaioat this practics 
of making what are at best little better than surmises, appear under Um eoss of 
■dentiScally established identifications. What confidence can be placed m 3m poi> 
itive reference of supposed fossil Fungi to Sphctria, or of pinnated lea^ea to S0p»- 
duMy and otiier fragments of foliage to ezistinggenera of Laurixtett, Fieus, and Vttitt 

f O. Heer, 8ur les Charbons feuillet^ de Dumten et Utxuacb, in Mem. Soc Btir 
Te^, Bfi, ^>t 18^7 i BibL Vmver^ Gentr^ August. 1868. 
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Bboald not only be the highest now existing, but have more 
highly differentiated vegetative organs than any subsequently 
appearing ; and that the dicotyledonous embryo and periect ex- 
ogenous wood with the highest specialized tissue known (the 
coniferous, with glandular tissue*), should have preceded the 
monocotyledonous embryo and endogenous wood in date of ap- 
pearance on the globe, are facts wholly opposed to the doctrine 
of progression, and they can only be set aside on the supposition 
that they are fragmentary evidence of a time further removed 
from that of the origin of vegetation than from the present day ; 
to which must be added the supposition that types of Lycopodi- 
aceot^ and a number of other orders and genera, as low as those 
now living, existed at that time also. 

88. Another point is the evidence,! said to be established, of 

Enera now respectively considered peculiar to the five continents 
ving existed cotemporaneously at a comparatively recent geo- 
logical epoch in Europe, and the very close affinity, if not iden- 
tity, of some of these with existing species. The changes in the 
level and contour of the different parts of the earth's surface 
which have occurred since the period of the chalk, or even since 
that preceding the rise of the Alps, imply a very great amount 
of difference between the past and present relations of sea and 
land and climate ; and it is no doubt owing to these changes 
that the Araucarice^ which once inhabited England, are no longer 
found in the northern hemisphere, and that the Australian gen- 
era which inhabited Europe at a period preceding the rise of the 
Alps have since been expelled. 

84. Such facts, standing at the threshold of our knowledge of 
T^etable palaeontology, should lead us to expect that the prob- 
lem of distribution is an infinitely complicated one, and suggest 
the idea that the mutations of the surface of our planet, which 
replace continents by oceans, and plains by mountains, may be 
insignificant measures of time when compared with the duration 
of some existing genera and perhaps species of plants, for some 
of these appear to have outlived the slow submersion of con- 
tinents. 

* Hie Texed qnestion of the true position of OymnospennouB plants in the Nat- 
oral Sjitem assumes a somewhat dinerent aspect under the view of species being 
craatad by pmgressiye evolution. In the haste to press the recent important dis- 
•ovcriM in reg^table impregnation and embryogenj into the service of ciassifica- 
tkn, the long-established facts regarding the development of the stem, flower, and 
tvproduetive organs themselves of Gymnospermous plants have been relatively un- 
dnrrmted or wholly lost sight of; and if an examination of the doctrines of progres- 
■ion aod variation lead to a better general estimation of the comparative value of 
tbe cbaraeten presented by these onnms, the acceptance or rejection of the doc- 
tbemaelves is, in the present state of science, a matter of secondary import- 



f See fifth foot-note of p. 807 (|) : what I have there said of the supposed iden- 
tificntioos of the Australian genera applies to many of those of the other enumer- 
tted qoartera of the globe. 
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35. From the sum then of our theories, as arranged in aooord- 
ance with ascertained facts, we may make the following asBamp- 
tioiis : — Tliat the principal recognized families of plants which 
inhabited the globe at and since the PalaK>zoic period still exist, 
and therefore have as families survived all intervening geologi- 
cal changes. That of these types some have been transferred, 
or have migrated, from one hemisphere to another. That it is 
not unreasonable to suppose that further evidence may be forth- 
coming which will show that all existing species may have d^ 
sccnded genealogically from fewer pre-existing ones; that we 
owe their different forms to the variation of individuals, and the 
power of limiting them into genera and species to the destruc- 
tion of some of these varieties, etc., and the increase of individ- 
uals of others. Lastly, that the fact of species being with so 
much uniformity the ultimate and most uetinable group (the 
leaves as it were of the family tree), may possibly be owing to 
the tendency to vary being checked, partly by the ample q)por- 
tunities each brood of a variety ix>ssesses of Wing fertilized bj 
the pollen of its nearest counterpart, partly by the temporary 
stability of its surrounding physical conditions, and partly by 
the superabundance of seeds shed by each individual, those onlj 
vegetating which arc well suited to existing conditions. An ap- 
pearance of stability is also, in the case of many perennials, due 
to the fact that the individuals normally attain a great age,* and 
thus survive many generations of other species, of which gene- 
rations some present characters foreign to their parents. 

36. In the above line of argument I have not alluded to the 
question of the origin of those families of plants which appear 
in the earliest geological formations, nor to that of vegetable life 
in the abstract, conceiving these to be subjects upon which, ia 
the pres(Mit state of science, botany throws no light whatever. 
Ilegarded from the classificatory point of view, the geological 
history of plants is not altogether favorable to the theory of pro- 
gressive dovelonment, both because the earliest ascertained types 
are of such higii and complex orgauizution,t and because there 
are no known fossil plants which we can certainly assume to be- 

* In considering the relative amount and r<itc nt which different planU Ttrr. it 
should be romenibcred that ve habitually estimate them not only IuomIv bat 
falsely. W^e assume annuals to be more variable than perenniak, but we pro&ftblf 
greatly overrate the amount to which they really are so, because a brief persoittl 
experience enables ub to ntudy many generations of an annual under many eombi- 
nations of phy^iical conditions; wiiereas the same experience embraces but a frac- 
tional period of the duration of (compnrativety) ver\' few perennials^ It hat alio 



seed, a Inr^e tract of ground may be peopled by part? of a nngle individual 

f I luive elwewhere stated that I consider the evidence of Aign having existed at 
a period preceding vascular Cryptogams to be of very litUe value. (Lond. Jam. 
Dot., viii, p. 254.) 
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ong to a non-existing class or even family, or tbat are ascer- 
ained to be intermediate in coffinity between recent classes or 
iunilies.* 

The progress of investigation may ultimately reveal the true 
listory of the unrecognised vegetable remains with which our 
iollections abound, and may discover to us amongst them new 
ind unexpected org^isms, suggesting or proving a progressive 
levelopment; but in the meantime the fact remains that the 
>rominent phenomena of vegetable palaeontology do not ad- 
rance us one step towards a satisfisictory conception of the first 
origin of existing natural orders of plants. 

Taking the Conifers for an example, whatever rank is given 
o them by the systematist, that they should have preceded Mo- 
loootyledons and many Dicotyledons in date of appearance on 
ihe globe, is a fact quite incompatible with progressive develop- 
nent in the scientific acceptation of the term, whilst to argue 
rem their apparently early appearance that they are low in a 
dassificatory system is begging the q^uestion. 

Another fact to be borne in mind is, that we have no accurate 
dea of what systematic progression is in botany. We know 
ittle of high and low in tne vegetable Kingdom further than is 
expressed bv the sequence of the three classes. Dicotyledons, 
tfonocotylecTons, and Acotyledons ; and amongst Acotyledons, 
)f Thallogens being lower than Acrogens, and of these that the 
tfoeses, etc., are lower than Filices and their allies. It is true 
hat we technically consider multiplication and complexity of 
loral whorls in phaenogamic plants as indications of superior or- 
^nizsation ; but very many of the genera and orders most defi- 
sicnt in these respects are so manifestly reduced members of 
>thers, which are indisputably the most complex in organization 
n the whole Vegetable Kingdom, that no good classification 
$Yen has been founded on these considerations alone.f 

* It must not be supposed that in saying this I am even expressing a doubt at 
to there having been plants intermediate in aflSnity between existing orders and 
teeet. Analogy with the animal kingdom suggests that some at any rate of the 
plaots of the coal epoch do hold such a relationship ; but should they not do so, I 
xmsider this fact to be of little value in the present inquiry, for I incline to believe 
9iat the ascertained geological history of plants embraces a mere fraction of their 
vbole history. 

f The subject of the retrogression of types has never yet been investigated in 
botaiiT, DOT its importance estimated in inquiries of this nature. To whitever order 
va ma./ grant the dignity of great superiority or complexity, we find that order 
imtaining groups of species of very simple organisation ; these are moreover often 
if givat aixe and importance, and of wiae geog^phical distribution. Such groups, 
f riagarded per f#, appear to bo far lower in organization than other groups which 
m tnmny degrees below them in the classifietl series; and our only clue to thehr 
ml poeition is their evident i^nity with their complex co-ordinates ;^Klestroy the 
■fttor by a geological or otlier event, and all clue to the real position of the former 
iMiy ba lost. Are such groups of simply-constructed species created by retrogres- 
ire Tariation of the higher, or did the higher proceea from them by progressive 
ranation t If the latter, did the simpler forms precede in origin the highest forms 
»f all other groups which rank below them in the classified series t 
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87. Again, it is argued by both Mr. Darwin and Mr. Wallace 
that the general eHects of variation bj selection must be to ei* 
tablish a general progressive development of the whole animal 
kingdom. But here again in botany we are checked by the 
question, What is the standard of progression? Is it phyao- 
logical or morphological? Is it evidenced by the power of 
overcoming physical obstacles to dispersion or propaj^on, or 
by a nice adaptation of structure or constitution to very le- 
Btricted or complex conditions? Are cosmopolites to be re- 
garded as superior to plants of restricted range, hermaphrodite 
plants to unisexual, parasites to self-sustainers, albuminous* 
seeded to exalbuminous, gymnosperms to angiospenns, water 
plants to land, trees to herbs, perennials to annuals, insular 
plants to continental? and, in fine, what is the significance of 
the multitudinous diflTerences in point of structure and oomplez- 
ity, and powers of endurance, presented by the members of the 
Vegetable Kingdom, and which have no recognized physiologi- 
cal end and interpretation, nor importance in a daasificatoir 
point of view ? It is extremely easy to answer any of these 
questions, and to support the opinion bv a host of arguments, 
morpliologicaT, physiological, and teleofogical ; but any one 
gifted with a quick perception of relations, and whose mind is 
stored with a sufficiency of facts, will turn every argument to 
equal advantage for both sides of the question. 

To my mina, however, the doctrine of progression, if consid- 
ered in connection with the hypothesis of the origin of species 
being b^ variation, is by far tlie niOv^t profound of all that have 
ever agitated the schools of Natural Uistory, and I do not think 
that it has yet been treated in the unprejudiced spirit it demands. 
The elements for its study are the vastest and most complicated 
which the naturalist can contemplate, and reside in the compre- 
hension of the reciprocal action of the so-called inorganic on 
the organic world. Granting that multiplication and specializa- 
tion of organs is the evidence and measure of progression, that 
variation explains the rationale of the operation which results in 
this progression, the question arises, What are the limits to the 
combinations of physical causes which determine this progres- 
sion, and how can the specializing power of Nature stop snort 
of causin*T every race or variety ultimately to represent a spe- 
cies? While the psychological philosophers persuade us that 
we sec the tendency to sjieoialize j^ervading every attribute of 
organic life, mental and physical ; and the physicists teach that 
there arc limits to the amount and duration of heat, light, and 
every other manifestation of physical force which our senses 
present or our intellects perceive, and which are all in process 
of consumption ; the reflecting botanist, knowing that his ulti- 
mate results must accord with these facts, is perplexed at feeling 
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he has failed to establish on independent evidence the doc- 
s of variation and progressive specialissation, or to co-ordi- 

his attempts to do so with the successive discoveries in 
deal science. 

(, Before dismissing this subject, I maj revert once more to 
opposite doctrine, which regards species as immutable crea- 
3, and this principally to observe that the arguments in its 
r have neither gained nor lost by increased facilities for in- 
igation, or by additional means for observation. The facts 
inassailable that we have no direct knowledge of the origin 
ny wild species; that many are separated by numerous 
3tural peculiarities from all other plants ; that some of them 
.riably propagate their like ; and that a few have retained 
r characters unchanged under very different conditions and 
ugh geological epochs. Kecent discoveries have not weak- 
I the force of these facts, nor have successive thinkers de- 
i new arguments from them ; and if we hence conclude 
1 them that species are really independent creations and im- 
able, though so often illimitable, then is all further inquiry 
Lste of time, and the question of their origin ; and that of 
r classification in Genera and orders, can, in the present state 
cience, never be answered ; and the only known avenues to 
means of investigation must be considered as closed till the 
in of life itself is brought to light 

). Of these facts the most important, and indeed the only 
that affords a tangible argument, is that of genetic resem- 
ice. To the tyro in Natural History all similar plants may 
3 had one parent, but all dissimilar plants must have had 
Imilar parents. Daily experience demonstrates the first po- 
•n, but It takes years of observation to prove that the second 
Dt always true. There are, further, certain circumstances 
lected with the pursuit of the sciences of observation which 
I to narrow the observer's views of the attributes of species ; 
t>egins by examining a few individuals of many extremely 
5rent kinds or species, which are to him fixed ideas, and the 
tionships of which he only discovers by patient investiga- 

; he then distributes them into genera, orders, and classes, 
process usually being that of reducing a great number of 
imilar ideas under a few successively higher general concep- 
s; whilst with the history of the ideas themselves, that is, 
;pecies, he seldom concerns himself. In a study so vast as 
iny, it takes a long time for a naturalist to arrive at an accu- 

knowledge of the relations of genera and orders if he aim 
eing a good systematist, or to acquire an intimate knowledge 
ipecies if he aim at a proficiency in local floras, and in both 
!e pursuits the abstract consideration of the species itself is 
erally lost sight of; the systematist seldom returns to it, and 
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the local botanist, wbo finds tbe minutest diiFerenoes to be he- 
reditary in a limited area, applies the argument derived from 
genetic resemblance to every hereditarily distinct form. 

40. It has been urged against the theory that existing speciei 
have arisen through the variation of pre-existine ones and the 
destruction of intermediate varieties, tnat it is a nasty inference 
from a few fticts in the life of a few variable plants, and is there- 
fore unworthy of confidence, if not of consideration ; but it ap- 
pears to me that the opposite theory, which demands an inae 
pendent creative act for each species, is an equally hasty in&^ 
ence from a few negative facts in the life of certain species,* of 
which some generations have proved invariable within our ex- 
tremely limited experience. These theories must not, however, 
be judged of solely by the force of the very few absolute ficts 
on which they are based. There are other considerations to be 
taken into account, and especially the conclusions to which they 
lead, and their bearing upon collateral biological phenomena, 
under which points of view the theory of independent crea- 
tions appears to me to be greatly at a disadvantage. For aocord- 
ing to It every fact and every phenomenon regarding the ori^ 
and continuance of species, but that of their occasional varit- 
.tion, and their extinction by natural causes, and regarding the 
rationale of classification, is swallowed up in the eigantic con- 
ception of a power intermittently exercised in the deyelopment^ 
out of inorganic elements, of organisms the most bulky and 
complex as well as the most minute and simple; and thecon- 
sanguiuity of each new being to its pre-existent nearest ally, is 
a barren fact, of no scientific significance or farther importance 
to the naturalist than that it enables him to classify. Tne reali- 
zation of this conception is of course impossible; the boldest 
speculator cannot realize the idea of a highly organized plant or 
animal {starting into life within an area that has been the field 
of his owa exact observationf and research ; whilst the more 
cautious advocate hesitates about admitting the origin of the 
simplest organism under such circumstances, because it compels 
his subscribing to the doctrine of the "spontaneous generation "* 
of living beings of every degree of complexity in structure and 
refinement of organization. 

* See paragraph 4, TV'here I have stated that the grand total of unstable tpeeiei 
probably exceeds that of the stable. 

t It 18 a curioup fact (illustrative of a well-known tendency of the mind), thit 
the few writers who have in imagioation endeavored to push the doctrine of spedil 
creations to a logical issue, either place the scene of the creative effort in some on- 
known, distant, or isolated comer of the globe, removed fSar beyond the ken of sci- 
entific observation, or suppose it to have been enacted at a period when the pliTsi- 
cal conditions of the globe differed both io degree and kind from what now ooUin : 
thus in both cases arguing ad ignotum ab igmoto. 
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On the other hand, the advocate of creation by variation may 
ve to stretch his imagination to account for snch gaps in a 
mogeneons svstem as will resolve its members into ^nera, 
isses, and orders ; but in doing so he is only expanding the 
Inciple which both theorists allow to have operatea in the res- 
ition of some groups of individuals into v^neties. And if, as 
lave endeavored to show, all those attributes of organic life 
lich are involved in the study of classification, representation, 
d distribution, and which are barren fiacts under the theory of 
3cial creations, may receive a rational explanation under an- 
ler theory, it is to this latter that the naturalist should look 
• the means of penetrating the mystery which envelops the 
rtory of species, — holding himself ready to lay it down when it 
Edl prove as useless for the further advance of science, as the 
ig serviceable theory of special creations, founded on genetic 
lemblance, now appears to be. 

The arguments aeduced from genetic resemblance being (in 
3 present state of science), as far as I can discover, exhausted, 
lave felt it my duty to re-examine the phenomena of variation 
reference to the origin of existing species. These phenomena 
liave long studied independently of this question ; and when 
fating either of whole noras or of species, I have made it my 
astant aim to demonstrate how much more important and 
3valent this element of variability is than is usually admitted, 
also how deep it lies beneath the foundations of all our facts 
d reasonings concerning classification and distribution. I 
ve hitherto endeavored to keep my ideas upon variation in 
Djection to the hypothesis of species being immutable ; both 
3ause a due regard to that theory checks any tendency to care- 
8 observation of minute facts, and because the opposite one is 
t to lead to a precipitate conclusion that slight differences have 
significance; whereas, though not of specific importance, 
jy may be of hi^h structural and physiological value, and 
Qce reveal affinities that might otherwise escape us. I have 
eady stated how greatly I am indebted to Mr. Darwin's* ra- 
aale of the phenomena of variation and natural selection in 
5 production of species ; and though it does not positively es- 
)lish the doctrine of creation by variation, I expect that every 
litional &ct and observation relating to species will gain great 
iitional value from being viewed in reference to it, and that 
9^ill materially assist in developing the principles of classifica- 
n and distribution. 

' lo this Eaaay I refer to the brief abstract onlj (Lion. Jonni.) ef my fnend's 
ws, n(»t to his work now in the press, a deliberate study of which may modify 
opinion on some points whereon we differ. Matured conclusions on toese sub- 
• are rery slowly developed. 
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which some generations have proved invariable within our ex- 
tremely limited experience. These theories must not, however, 
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on which they are based. There are other considerations to be 
taken into account, and especially the conclusions to which they 
lead, and their bearing upon collateral biological phenomena, 
under which points of view the theory of independent crea- 
tions appears to me to be greatly at a disadvantage. For aocord- 
ing to It every fact and every phenomenon regarding the ori^ 
and continuance of species, but that of their occasional varit- 
.tion, and their extinction by natural causes, and regarding the 
rationale of classification, is swallowed up in the gigantic con- 
ception of a power intermittently exercised in the development^ 
out of inorganic elements, of organisms the most buU^ and 
complex as well as the most minute and simple ; and the con- 
sanguinity of each new being to its pre-existent nearest ally, is 
a barren fact, of no scientific significance or further importance 
to the naturalist than that it enables him to classify. Tne reali- 
zation of this conception is of course impossible ; the boldest 
speculator cannot realize the idea of a highly organized plant or 
animal starting into life within an area that has been the field 
of his owa exact observationf and research ; whilst the more 
cautious advocate hesitates alx)ut admitting the origin of the 
simplest orgaiiism under such circumstances, because it compels 
his subscribing to the doctrine of the "spontaneous generation ** 
of living beings of every degree of complexity in structure and 
refinement of organization. 

* See paragraph 4, TV'hfere I have stated that the grand total of unstable tpeeief 
probably exceeds that of the Btablc. 

t It 18 a curious fact (ilhwirative of a well-known tendency of the mind), tint 
the few writers who have in imagioation endeavored to push the doctrine of upedal 
creations to a logical issue, either place the scene of the creative effort in soms un- 
known, distant, or isolated comer of the globe, removed fiur beyond the ken of «• 
entific observation, or suppose it to have been enacted at a period when the jijii- 
cal conditions of the globe differed both io degree and kind from what now obtain: 
thus in both cases arguing ad iff not urn ab iffnoto. 
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On the other hand, the advocate of creation by variation may 
Eive to stretch his imagination to account for such gaps in a 
>mogeneous svstem as will resolve its members into ^nera, 
asses, and orders ; but in doing so he is only expanding the 
rinciple which both theorists allow to have operatea in the res- 
ution of some groups of individuals into v^neties. And if, as 
have endeavored to show, all those attributes of organic life 
hich are involved in the study of classification, representation, 
id distribution, and which are barren fiwts under the theory of 
>ecial creations, may receive a rational explanation under an- 
h&t theory, it is to this latter that the naturalist should look 
»r the means of penetrating the mystery which envelops the 
istory of species, — holding himself ready to lay it down when it 
udl prove as useless for the further advance of science, as the 
>ng serviceable theory of special creations, founded on genetic 
semblance, now appears to be. 

The arguments aeduced from genetic resemblance being (in 
le present state of science), as far as I can discover, exhausted, 
have felt it my duty to re-examine the phenomena of variation 
I reference to the origin of existing species. These phenomena 

have long studied independently of this question ; and when 
eating either of whole noras or of species, I have made it my 
>nstant aim to demonstrate how much more important and 
revalent this element of variability is than is usually admitted, 
i also how deep it lies beneath the foundations of all our facts 
id reasonings concerning classification and distribution. I 
*ve hitherto endeavored to keep my ideas upon variation in 
Lbjection to the hypothesis of species being immutable ; both 
3cause a due regard to that theory checks any tendency to care- 
ss observation of minute facts, and because the opposite one is 
>t to lead to a precipitate conclusion that slight differences have 
> significance; whereas, though not of specific importance, 
ley may be of high structural and physiological value, and 
5nce reveal affinities that might otherwise escape us. I have 
ready stated how greatly I am indebted to Mr. Darwin's* ra- 
male of the phenomena of variation and natural selection in 
le production of species ; and though it does not positively es- 
blish the doctrine of creation by variation, I expect that every 
Iditional &ct and observation relating to species will gain great 
Iditional value frcHn being viewed in reference to it, and that 
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>n and distribution. 
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[This exteiuive Essay proceeds to consiiler the Flora of Australia un- 
der § 1. General Remarks. 2. Estimate of the numbers, distribntios, 
and affinity of the Classes, Orders, d?c. 3. The Australian distribiitioB 
of Natural Orders. 4. The Genera of the Australian Flora. 5. Tb« 
Tropical Australian Flora. 6. The Flora of Extra-tropical Austnlia. 
7. The Flora of Countries around Spencer's Gulf. 8. The Tasmanin 
Flora, an analysis of its elements and the geographical distribution of 
the species and their allies. 9. The New Zealand and Polynesian fea- 
tures of the Australian vegetation. 10. Tlie Antarctic plants of Austn- 
lia. 11. The South African features of Australian vegeta\ion. 12. The 
European features of the Australian Flora. 13. On the Fossil Flora of 
Australia and its GeoIop:y in relation to the existing Flora. 14. On 
some of the naturalized Plants of Australia. 15. A List of some of the 
Esculent Plants of Australia. 10. Outlines of the progress of Botanicil 
DisooYery in Australia, etc — From the large amount of matter suitable 
to our pages, we have space for only two of the shorter of the sections.] 

General Bemarks on the Flora of Australia. 

The Flora of Australia has been justly regarded as the most 
remarkable that is known, owing to tne number of pecoh'ar 
forms of vegetation which that continent presents. So nnmer 
ous indeed are the peculiarities of this Flora, that it has been 
considered as differing fundamentally, or in almost all its attri- 
butes, firom those of other lands ; and speculations have been 
entertained that its origin is either referable to another period of 
the world's history from that in which the existing plants of 
other continents have been produced, or to a separate creative 
effort from that which contemporaneously peopled the rest of 
the globe with its existing vegetation ; wmlst others again hare 
supposed that the climate or some other attribute of Australia 
has exerted an influence on its vegetation, differing both in kind 
and degree from that of other climates. One of my objects in 
undertaking a general survey of the Australian Flora, has been 
to test the value of the facts which have given rise to these spec- 
ulations, and to determine the extent and comparative valiM . 
of a different and larger class of facts which are opposed to 
them, and which might also give some clue to the origm of the 
flora, and thus account for its peculiarities. This I pursued un- 
der the impression that it is the same with the study of whole 
floras as of single species or their organs, aiz., that it is much 
easier to see peculiarities than to appreciate resemblances ; and 
that important general characters wnich pervade all the mem- 
bers of a family or flora, are too often overlooked or unde^ 
valued, when associated with more conspicuous differences which 
enable us to dismember them. The result has proved, as I an- 
ticipated, that, the great difficulty being surmounted of collect- 
ing all the materials and so classifying them as to allow of their 
being generalized upon, the peculiarities of the flora, great 
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though they be, are fonnd to be more apparent than real, and to 
be due to a multitude of specialities affecting the species, and to 
a certain extent the genera, but not extending to the more im- 
portant characteristics of the vegetation, which is not funda- 
mentally different firom that of other parts of the globe. 

Before proceeding to the discussion of the elements of the 
Australian Flora, I shall shortly describe its general character, 
▼iewed in the double light of a peculiar vegetation and as a 
part of the existing flora of the globe. Its chief peculiarities 
are: — 

That it contains more genera and species peculiar to its own 
area, and fewer plants belonging to other parts of the world, 
than any other country of equal extent. About two-fifths of 
its genera, and upwards of seven-eighths of its species are en- 
tirely confined to Australia. 

Itfany of the plants have a very peculiar habit or physiogno- 
my, giving in some cases a character to the forest scenery (as 
Eucodypti^ Acactcdy ProteaceoB^ Gasuarina^ Oontferce), or are tnem- 
aelves of anomalous or grotesque appearance (as XanihorrfuBa^ 
KingiOy Delabechea, Casuarina^ jBanJcsta^ Dryandra, etc.). 

A great many of the species have anomalous organs, as the 
pitchers of Cephalotus, the deciduous bark and reman^able verti- 
cal leaves of the Eucalypti^ the phyllodia of Acacia^ the fleshy 
peduncle otExocarpuSj the inflorescence and ragged foliage of 
many Proteacece. 

Many genera and species display singular structural peculiari- 
ties, as the ovules of Banksia, calyptra of Eucalyptus^ stigma of 
Ocodeniacece, staminal column of Slylidium, irritable labellum of 
various Orckidoas^ flowers sunk in the wood of some Lepiosper- 
mem^ pericarp of Oasuarina, receptacle and inner staminodia of 
JEupomatia, stomata of ProteaceiB. 

On the other hand, if, disregarding the peculiarities of the 
flora, I compare its elements with those of the floras of similarly 
sitaated large areas of land, or with that of the whole globe, I 
find that there is so great an agreement between these, that it is 
impossible to regard Australian vegetation in any other light 
than as forming a peculiar, but not an aberrant or anomalous, 
botanical province of the existing Vegetable Kingdom. I find :— « 

That the relative proportions of the great classes of Monoco- 
tyledons to Dicotyledons, of genera to orders, and of species to 
genera, are the same as those which prevail in other floras of 
equal extent 

That the subclasses distinguished by a greater or less com- . 
plexity of the floral envelops, or their absence, as Thalamiflorcs^ 
OalyciJbrcB, Oorollifloi'cs, etc., are also in the same relative pro- 
portions as prevail in other floras. 
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That the proportion of Gymnoepermous plants to other Dioo- 
tjledoDs is not increased. 

That all the Australian natural orders, with only two smill 
exceptions, are also found in other countries ; that most of those 
most widely dififused in Australia are such as are also the most 
widely distributed over the globe ; and that Australia wants no 
known order of general distribution. 

That the only two absolutely peculiar natural orders contun 
together only tnree genera, ancl very few species ; thoy are, fat- 
ther comparatively local in Australia, and are rather abernmt 
forms of existing natural &milies than well-marked isolated 
grou[.)s : Brtinoniacea being intermediate between Goodoiiaobo 
and CompostUt^ and TremandretB between P6lygaluB and A«tt- 
neriacea. 

That the large natural orders and genera, which, though not 
absolutely restricted to Australia, are there very abundant in roe* 
cies and rare elsewhere, and for which I shall hence adopt the 
term Australian, stand in veiy close relationship to groups of 
plants which are widely spreaa over the globe (as EpacriduB to 
£ruxaj Ooodeniacea to tampanulaouB^ StyUde€B to LobeUaeutf 
Cnsuarineoi to ilyricea). 

That these Australian orders are exceedingly unequally dis- 
tributed in Australia ; that there is a greater specific diffiotnoe 
between two quarters of Australia (southeastern and southwe8^ 
em) than between Australia and the rest of the globe ; and that 
the most marked characteristics of the flora are concentrated at 
that point which is geographically most remote from any other 
region of the globe. 

That most of those Australian orders and genera which are 
found in other countries around Australia, have their maximnm 
development in Australia at points approximating in geographi- 
cal position towards those neighboring countries. Thus the pe- 
culiarly Indian features of the flora are most developed in north- 
western Australia, the Polynesian and Malayan in northeastern, 
the New Zealand and South American in southeastern, and the 
South African in southwestern Australia. 

That of the nine largest natural orders, which together include 
a moiety of the Australian species of flowering plants, no fewer 
than six belong to the nine largest natural orders of the whole 
world, and five belong to the largest in India also. 

That in Australia itself, in advancing from the tropics to the 
coldest latitudes, or from the driest to the most humid districts^ 
• or from the interior to the seashore, or in ascending the moun- 
tains, the changes in vegetation are in every aspect analogous to 
what occur in other parts of the globe. 

That the relations between the epochs of the flowering and 
the fruiting of plants, and the seasons of the year, are the same 
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in Australia as elsewhere, and most remarkably so ; the Orchidcs 
being spring flowers, the LeguminostB summer, the CompositcB 
aatumn, and the Orypiogamia winter. 

That the peculiarities of the Australian flora in no way di?- 
torb the pnnoiples of natural arrangement derived from the 
study of the flora of the globe apart from that of Australia. For, 
after having attempted to consider the Australian vegetation in 
a classificatory point of view, shutting out of my view, as far as 
I could, that of other countries, I have been led to the conclu- 
sion that the authors of the Natural System — ^Ray, Linnaeus,* 
and the Jussieus — might have developed the same Natural Sys- 
tem had they worked upon Australian plants instead of upon 
EoTopean. 

I find further, that the classes, orders, genera, and species, maj 
be about as well (or as ill) fixed or limited by a study of their 
Australian members as by those of any other country similarly 
circumstanced ; and that there is the same vagueness as to the 
exact limits of natural groups, a similar inequality amongst 
them in numerical value and Dotanical characters, and an analo- 
gous difficulty in forming subclasses interm^iate between classes 
and orders, as other floras present The Australian flora, in 
short, neither breaks down nor improves the Natural System of 
plants as a whole, though it throws great light on its parts ; the 
Australian genera fall into their places in that system well 
enough, though that system was developed before Australia was 
known botanically, and was chiefly founded upon a study of the 
TMetation of its antipodes. 

Thus, whether the Australian flora is viewed under the aspect 
of its morphology and structure, as exhibited by its natural clas- 
aiflcation, or its numerical proportions or geographical distribu- 
tion, it presents essentially the same primary features as do those 
of the other great continents : and it hence appears to me rash 
to assume that its origin belongs to another epoch of the earth's 

* The real merits of Linnnus as a founder of the Natoral System have never 
been appreciated. In the well deserved admiration of the genias and labors of the 
Jnesieus, it is forgotten that the powers displayed by LinnsBus in constructing the 
rm Plantarom was not less (perhaps greater) than that exercised in grouping 
into those genera of a higher value, which are now called Jussieuan Orders. 

. historr of our Natural System presents but four salient points : — L Ray's di- 
. jaaa of all plants into Phasno^uns and Oryptogams, and of the former into Mono- 
eo^leduns and Dicotyledons. IL Linnsus s forming natural groups called genera, 
tni rendering a knowledge of them acocessible to scientific minds by means of a 
binomial nomenclature and a mixed natural and artificial system of classes and 
etdem IIL The Jussieus' oombininff most of the genera of Linnsus into truly 
natural orders, under Ray's classes, which classes they divided into subdasees as ar- 
ttfldal at many of Linnieus's classes were. IV. The separation of Oymnosperms, 
bf Brown, which is the first step towards a natural classification of the Jussieuan 
Aden of Dicotyledons. (See LDnd. Joum. of Bot. and Kew Qard. Mlic, ix, 814, 
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history than that of other floras, when the proporiions of its 
classes, etc., are identically the same with these ; or that it should 
be attributed to a distinct creative effort, if thiH is manifested 
only in effecting morphological differences requisite to constitute 
species and genera in our classification, without disturbing the 

f)roportions of these ; or that the local influence of the Austra- 
ian climate should be essentially different from that of other 
countries, and yet effect no physiological change in the periods 
of flowering and fruiting, or produce any other functional dis- 
turbances of the vegetable organisms, or affect the agency of 
humidity, temperature, soil, and elevation, on plants. 

On the Fossil Flora of Australia, and its Geology in relation to the 

Existing Flora. 

The fossiliferous rocks of Australia do not throw much light 
upon the antiquity of its existing flora, because of the hiatus 
which geologists seem to consider exists between the palssozoic 
and tertiary strata of that country. Mr. Jukes* has called at- 
tention to the curious fact that this deficient series in Australia 
is largely developed in Europe, and there presents such Austra- 
lian forms of life as marsupiate quadrupeas, Tri^nia and other 
fossil shells, together with Cycaaeous plants. To the latter no 
importance can be attached, as this oraer is far more character 
istic of tropical America, of India, and even of southeast Africa, 
than of Australia; but on the other hand the Araucaria of the 
English oolite, and other fossils alluded to at p. 308, would seem 
to tend to confirm Mr. Jukes^s observation. 

The so-called Palaeozoic rocks of Australia contain fossil plants 
of which so little, botanically, is known, that it would be rash 
to speculate on their affinities, even if we knew the age of the 
beds they are found in, as compared with the European, which 
we do not. Their fossils comprise ferns of several genera, in- 
cluding the genus Glossopteris, which is found in the oolite beds 
of England, and in India ;f Phylloiheca, a plant somewhat simi- 
lar to Casuarina, but of extremely doubtful affinity ; Vertebraria, , 
also an Indian fossil, as to the affinities of which no plausible 
guess has been made ; Sphenopteris and ZygophylUles^ of which 
little more can be said. To these the Rev. W . B. Clarke^ adds 
the following well-known British coal fossils, — Lepidodendron, 
Halonia, Sigillaria, Uiodendron, Calamites, and Stig^maria. 

Many of the tertiary fossil plants of Australia would seem to 
be very closely allied to existing ones; these include the Gisw- 
rina cones of Flinders Island, the Banksia and Araucaria wood 

* J. B. JukeB. ' Physical Structure of Australia/ p, 89, etc. 
f M'Coy in Ann. Nat. Hist., vol. xx, p. 152. 
X Joum. Geolog. Soc. Lond., toI iv, p. 60. 
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)f Tasmania, the Banksia cones of Victoria (which seem identi- 
cal with those of B. ericifolia^ though buried under many feet of 
rap). The leaves of the calcareous tuf& on the banl^ of the 
3erwent,* etc., appear however to belong to a different and 
warmer period. 

From the above it would appear that the extinct flora of Aus- 
ralia was not entirely different from that now existing, and, 
bllowing Mr. Jukes's line of argument, that Australia continued 
IS dry land during the European Oolitic and Cretaceous periods. 
It this epoch Mr. Jukes assumes that the peculiar flora of Aus- 
ralia was introduced, and that the continent was a^ain sub- 
nerged during the Tertiary epoch, when it presented the ap- 
>earance of two long islands, or chains of islands, one, the 
arger, representing the elevated land of eastern Australia and 
Tasmania, the other that of southeastern Australia, together 
^ith subsidiary groups in the western and northern parts of the 
ontinent 

These are the speculations of an able geologist and voyager, 
rhich I introduce without comment, and chiefly to observe that 
uch a partition of the continent may be supposed to be favora- 
ble to the multiplication of forms of vegetaole life out of fewer 
preexisting ones, by the segregation of varieties. These groups 
»f islands would present a precise analogy with the Galapagos 
.nd Sandwich groups, where we have the small islands of one 
ILrchipelago peoplea by different species, and even genera. The 
absec^uent elevation of these islets, and consequent union of 
hem into larger ones, would further, according to Darwin's hy- 
K>thesis (of the struggle of very different kinds of species and 
sunilies for occupation of the soil resulting in a further separa- 
ion of varieties mto species), tend to enlarge the genera numer- 
sally within comparatively small geographical limits, and thus 
ffect such a geographical distiibution of plants as Australia 
low presents. 

In our complete ignorance as to the condition of all the conti- 
lents during the Palaeozoic epoch, it is impossible to speculate 
•n the earlier condition of the Australian flora. That previous 
some Tertiary submersion of a great part of th6 continent, it 
ras not altogether specifically different from what it now is, 
rould appear from a fact insisted on by Mr. Jukes, that it was 
ioring such a submersion that those volcanos were active; the 
Btvas of which now cover large tracts of southern Australia, 
nd which we know to have buried a plant apparently identical 
rith Banksia erici/olia, which is still one of the commonest trees 
a that part of the country : but the question of where the Bank- 
ias ana their allies were created, and, if in other lands than 

* Darwin*8 Journal, p. 686, and Volcanic Islands, p. 140; Strzelecki, p. 25 4; 
miigan in Tasman. Joorn., i, 181. 
SECOND SERIES, Vol. XXL\, Mo. 87.~MAY, 1860. 
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Australia^ how they migrated thither, we have no means of an-, 
swering. If the identifications of Banksia and other Proteaoeoos 
leaves in the Cretaceoos and Miocene formations of Europe are 
worthy of eonfidence, it is possible that the Australian types 
may have migrated from the northern to the southern l^mi- 
sphere, as, according to Darwin's speculations, the existing Eu- 
ropean plants in Australia have. 

Some arguments in £Etvor of the antiquity of the Australian 
flora as compared with the European may be derived from a 
consideration of its generic and ordinal peculiarities. I^ as I 
have expressed it, a senus or order is rendered peculiar, that is, 
unlike its allies, by the extinction of the intermediate species, it 
follows that the greater the peculiarity the greater the number 
of lapsed forms. Applying this argument to the Australian 
flora, we must assume an extraordinary destruction of epeaes 
that once linked it with the general flora of the globe, to acooont 
for its many peculiar genera, and these being represented by so 
many species. But as this destruction of species is primarily 
due to geological causes that influence dimates, and so directly 
and indirectly lead to the extinction of species, and as geologi- 
cal events are of slow progress, it follows that we must regui 
the Australian flora as a very ancient one. Again, Darwin 
argues that a rich flora or fauna, marked by a preponderance of 
highly developed types, must have required a large area for its 
development : this is because, according to his view, the prind- 
le of natural selection favors the hieh forms, and is umavoia- 
le to the low. Now it could easily be shown that the Austra- 
lian flora is of as high a type as any in the globe, but under ex- 
isting conditions has a very small area for its development, and 
presents fewer representatives of other floras to contend with 
than most ; and we must hence, under these hypotheses, assume 
not only the antiquity of the flora, but that it was developed in 
a much larger area tnan it now occupies. 

The only other geological speculation, founded upon anything 
like plausible grounds, that bears upon the origin of any of the 
plants now inhabiting Australia, is that of Mr. Darwin i^ rtfe^ 
ence to the European species, to which I have alluded at p. 2S. 
It implies of course that the existing European types were in- 
troduced into the continent long subsequently to the peculiar 
Australian, and are plants of a later creation. I have already 
pointed out the difficulties attending its adoption, the chief of 
which is the admission of such a cold climate m the intertropical 
latitudes as that not merely a temperate, but a decidedly north- 
em flora should have migrated across them ; and ^at this mi- 
gration, if conceded, must have been extensive and have intro- 
duced very many genera and species into the tropics appears 
likely, when we consider the fragmentary character of the assem- 
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ige of northern forms still left in Australia ; for even when 
laced to its most typical exunples, it consists of nearly as 
my iiatund orders as species. The little colonj of south Aus- 
dian genera found under the equator, on Kim Balou, in Bor- 
o, presents another difficulty, except indeed it be regarded as^ 
idence of that previous southern migration of Austridian forms 
>m Europe to Australia, which I have just mentioned as oon- 
ivable. 

There are then the Antarctic types to account for ; were they 
more recent introduction than the European or Australian ? 
irwin has alluded to the possibility of these having been trans- 
rted by icebergs from higher southern latitudes, during a pe- 
Ki of greater cold than now obtains in the southern hemi- 
here (as the Scandinavian and Arctic plants are supposed by 
irbes to have been transported to Britain, etc:, during the gla- 
il period), and, with the north European plants i^ready in 
iistralia, to have ascended the mountains auring the subse- 
ent rise of temperature. This would imply that Australia 
la, during a cold Tertiary period, simultaneously peopled by 
those Antarctic, European, and Australian types which now 
labit it, but that the latter &)ra was much less developed in* 
mber of species and genera than now ; for I cannot but regard 
3 Antarctic flora in the same light as the European, and as a 
ire fragment of a much more extensive one, whose other 
ambers perished in the battle for place waged with the Euro- 
an and Australian during those caanges of climate and level 
Ett succeeded their first introduction. The ultimate numerical 
pendancy of the Australian botanical element may have been 
ined during the subsequent partition of the continent into 
^hipelagos of islands, which became so many colonies of Aus- 
Jian types of vegetation, prepared on the final rise of the land 
descend and occupy the intermediate ground. The paucity 
alpine plants of Australian genera is a fact which lends itself 
ill to this idea; it implies that, during either the rise of land 
increase of temperature, the tendency of the species of Aus- 
klian type was to seek warmer regions, and that the boreal 
d antarctic types being better suited to a colder climate pre- 
nted to a great extent the establishment of such varieties of 
istralian type as might otherwise have been adapted to inhabit 
3 same climate as themselves. 

When I take a comprehensive view of the vegetation of the 
d World, I am struck with the appearance it presents of there 
ing a continuous current of vegetation (if I may so fancifully 
press myself) from Scandinavia to Tasmania; along, in short, 
5 whole extent of that arc of the terrestrial sphere which pre- 
its the greatest continuity of land. In the first place, Scandi- 
vian genera, and even species, renppear everywhere from Lap- 
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land and Iceland to Uie tops of the Tasmauiaii alps, Id rapidlj 
diminishing numbers it is true, but in vigorous development 
throughout. They abound on the Alps and Pyrenees, pass on 
to the Caucasus and Himalaya, thenoe they extend . along the 
Khasia mountains, and those of the peninulas of India to those 
of Ceylon and the Malayan archipelago (Java and Borneo), and 
after a hiatus of 30°, they appear on the alps of New South 
Wales, Victoria and Tasmania, and beyond those again on those 
of New Zealand and the Antarctic Islands, many of the species 
remaining unchanged throughout! It matters not what the 
vegetation of the bases and Hanks of these mountains may be; 
the northern species may he associated with alpine forms of 
Germanic, Siberian, Oriental, Chinese, American, Malayan, and 
finally Australian and Antarctic t^'pes ; but whereas these are 
all, more or less, local assemblages, the Scandinavian asserts his 
prerogative of ubiquity from Britain to beyond its antipodes. 

Next in importance and appearance along the arc inoicated ii 
that flora which may be called Himalayan,* and which consists 
of the endemic plants of that range, with a mixture of Siberian, 
Caucasian, and Chinese genera ; this, gathering strength in its 

Progress southeastward along the ranges of nortnem and eastern 
ndia, occupies the flanks of all the mountain-chains I have enu- 
merated between the Caucasus and Malay Islands ; but there 
the Uimalayan flora disa}>pears, and does not reappear in Aus- 
tralia or New Zealand, and scarcely a trace of it is found in 
Polynesia. 

The Malayan lloraf is in luiuiy respects closely allied to the 
Ilimulayan, but is wholly tropical in character. This also very 
gradually appears in the valleys of the western and central 
Himalaya, and multiplying in genera and species in the eastern 
Himalaya and Khasia ranges, it sweeps down the Malayan pe- 
ninsula, occin)ios all the Malayan Islands, and then it too stops 
short without entering Australia, being, however, continued 
eastward in tropical Polynesia.. 

Lastly, there is the flora of the plains and lower hills of India,! 




India, the Gangetic plain, the whole of the Madras peninsula, 
except the western coast and mountains, the valley of the Irra- 
wadai, and the lower flat districts of the Malay Islands, whence 
it is continued in great force over the whole of tropical Australia. 

* ChnncieTizcdhj CupHli/rr(r, Maffnoiiace(p, Trrfutraniiacecp, Laurinta, Bal- 
9aminc<r, /iriretr, Fwnariacca^ etc 

f Vacchtrtr, Rhododendron^ Begoniacea, Qitercus : and equally typified by Cj/r- 
taudraectr, I)iptero€arpetr., Mijristicea, Anouacetr, Menisptmiccr. 

X It convicts of Acnniharecr^ 8tere\diacc<e, and other orders, eDumerated at p. xliii, 
et uq. [in the original Essay]. 
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Beversing the position, and beginning at the southern ex- 
treme of this arc of vegetation, there is first the Antarctic flora 
(the complement of the Scandinavian), with its decided Aus- 
tralian representatives in CentrokvidecB and tStvlidiecB, commenc- 
ing in Fuegia, the Falklands, and Lord Auckland's and Camp- 
bell's group, reappearing in the alps of New Zealand, Tasmania, 
and Australia, and disappearing under the equator, on the alps 
of Borneo, being thus strictly confined to the southern hemi- 
sphere. Next there is the Australian flora proper, a large and 
highly developed one, diminishing rapidly after crossing the 
southern tropic, and as it advances towards the northwestern 
shore of the continent, reappearing in very small numbers in 
the Malay Islands, and terminated by a Ckisuarina on the east 
coast of the Bay of Bengal, and a Stylidium on the west. Not 
one representative of this vegetation advances further northwest. 

Analogous appearances are presented by Africa and America. 
In Africa Indian forms prevail throughout the tropics,, and, pass- 
ing southwards, occupv the northern boundanr of the south 
temperate zone; but there a very copious and widely differ- 
ent vegetation succeeds, of which but few representatives ad- 
vance north to the tropic, and none to India, but with which 
are mingled Scandinavian genera and even species. In the 
New World, Arctic, Scandinavian, and North American genera 
and species are continuously extended from the north to the 
south temperate and even Antarctic zones; but scarcely one 
Antarctic species, or even* genus {Forstera^ Calceolaria, Cobban- 
ihusj Ounnera, etc. etc.) advances north beyond the Gulf of 
Mexico. 

These considerations quite preclude my entertaining the idea 
that the southern and northern floras have had common origin 
within comparatively modem geological epochs. On the con- 
trary, the European and Australian floras seem to me to be es- 
sentiallv distinct, and not united by those in intervening coun- 
tries, though fragments of the former are associated with the 
latter in the southern hemisphere. For instance^ I regard the 
Indian plants in Australia to be as foreign to it, botanically, as 
the Scandinavian, and more so than the Antarctic; and that to 
whatever lengths the theory of variation may be carried, we 
cannot by it speculate on the southern flora being directly a de- 
rivative one from the existing northern. On the contrary, the 
many bonds of affinity between the three southern floras, the 
Antarctic, Australian, and South African, indicate that these 
may all have been members of one great vegetation, which may 
once have covered as large a southern area as the European now 
does a northern. It is true that at some anterior time these two 

* Accma Is a remarkable exception. 



82G /. Nicklii on the Coloring MaUer of ike PriveL 

floras may have had a common origin, bat the period of their 
divergeDce antedates the creation of the principal ftxigtJTig ge- 
neric forms of each. To what portion of the globe die maxi- 
mum development of this southern flora ia to be assigned, it is 
vain at present to speculate ; but the geographical changes that 
have resulted in its dismemberment into isolated groups scattered 
over the Southern Ocean, must have been ereat indeed. Ci^ 
cumscribed as these floras are, and encroached upon eveiywhero 
bj northern forms, their ultimate destiny must depend on that 
power of appropriation in the strife for place which we see in 
the force witn which an intrusive foreign weed establishes itself 
in our already fully peopled fields and meadows, and of the real 
nature of which power no conception has been formed by natu- 
ralists, and whicn has not even a name in the language of bi- 
ology. Everywhere, however, we see the more widely oistariba- 
ted, and therefore least peculiar forms of plants, spreading, and 
the most peculiar dying out in small areas, and the progresB of 
civilization has introduced in man a new enemv to the scarce 
old forms, and a strong ally of those already common. Nor can 
it be doubted but that many of the small local genera of Aus- 
tralia, New Zealand, and South Africa, will ultimately disappear, 
owing to the usurping tendencies of the emigrant plants of the 
northern hemisphere, energetically supported as they are by the 
artificial aids that the northern races of man afford them. 



Art. XX\T[I. — On the Coloring ifaUer of the Privet and its appHca- 
tion in the Analysis of Potable Waters; by Mr. Jero^ie Nickles. 

The berries of the privet {Ligustrum vuJgare), which are often 
employed in Europe to color wines, contain, besides water and 
ligneous matter, a portion of glucose, a waxy substance and a 
beautiful crimson coloring matter, which is the principal element 
This matter is soluble in water, alcohol and ether; it contains 
no nitrogen, and is much more stable than many allied sub- 
stances. Wlien exposed to a sufficient heat it gives a black 
forous charcoal, but the uncharred portions remain unchansed. 
t was not altered by boiling for forty-eight hours with distSled 
water, nor by digestion during six weeks with sulphurous acid. 
The fixed ^kalies and their neutral carbonates turn its color 
to green, but the red is restored by acids so that it may be em- 
ployed as a delicate test in place of litmus or the coloring matter 
of the dahlia. With a solution of acetate of alumina it gives a 
violet blue liquid, from which by boiling a fine blue lake is pre- 
cipitated, which is insoluble in acetic acid, but dissolves in tar- 
taric, citric and mineral acids to a red liquid, from which alkalies h 
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hrow down again the blue lake. The basic, and even the neu- 
aral acetate of lead, yield with the red coloring matter of the 
privet a blue precipitate, which is soluble in acetic acid. Am- 
nonia readily alters this coloring matter, giving rise to a yellow 
ubstance not well defined in its character. From these obser- 
vations it would appear that the red coloring principle of the 
>ecrie8 of the privet is a substance sui-generis and distinct from 
my hitherto known. I therefore propose to designate it by the 
lame of liguline. 

In order to obtain liguline in a state of purity, the filtered 
dice of the berries was precipitated by neutral acetate of lead, 
ind the well washed lake suspended in a small quantity of water 
was decomposed by sulphuretted hydro^n. The residue was 
hen thoroughly washed by ether, in which the liguline is insol- 
ible.* Being taken up by alcohol, and again treated by acetate 
>f lead, sulphuretted hydrogen and ether, it might be supposed 
x> be pure. I was, however, unable to obtain concordant results 
in a series of elementary analyses, the carbon of the direct lead 
compound varying between 21*66 and 28*00 per cent, and the 
hydrogen from 1-89 to 2*58. 

It is probable that the process described by Mr. Gl^nard for 
fche preparation of oenoZtne, the red coloring matter of wines 
[An. de Chim. et de Phvs., Dec. 1868, p. 868), would be preferable 
for the extraction of liguline. I accordingly applied it, but the 
berries having been gauiered too late in the season, the coloring 
matter had become so far altered that my trial was unsuccessful, 
K> that the question of the elementary composition of liguline 
remains unsettled. 

The following further observations on this coloring matter are 
not without interest It is not precipitated by gelatine, which 
throws down the red coloring matter of wines. With hypo- 
chlorite of lime it gives a yellow color and a yellow precipitate. 
With chlorid of gold, a yellow color and reduction of the metal. 
With chlorid of platinum, no change in the cold, but a brown 
color by heat W ith chromate of potash a green ; with bichro- 
mate brown, and with sesquichlorid, and ferroso-ferric sulphate of 
iron the same color. Chlorine destroys the color of liguline. 
The chlorids of sodium, barium and mercury, the nitrates of ba- 
ryta, lead, mercury and bismuth, as also the sulphates of starch, 
8oda, lime, ainc, manganese and cadmium are without action on 
the coloring matter of the privet. 

The bicarbonates of lime and of the alkalies (unlike the neu- 
tral alkaline carbonates which turn it to green) give a blue color 
with liguline, and the same is true of the chlori(& and nitrates of 
sine and calcium. The colors thus obtained offer however some 

* Tlie author has preTkrasly tUted that the ooloriog matter if aoluble in ether — 
ttwre is appareatly aoma error of the copyiet— Hon or tme Tkakblatob. 
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peculiar differences when seen by transmitted light; in this way 
the blue produced by a chlorid of zinc and bicarbonate of lime 
appears red, while it is green with the chlorid of calcium or the 
nitrate of lime or zinc. The blue color produced by a solutioa 
of bicarbonate of potash, on the contrary, offers no variation 
when thus viewed by transmitted light 

The recent juice of the berries of privet alters readUy even 
when mixed with alcohol ; its fine crimson color turns to red, 
and the liquid then mingled with a solution of bicarbonate of 
lime gives a gray instead of a blue color, and gives a dirty blue 
with acetate of lead. This change appears to depend upon the 
development of ammonia from the transformation of the azotized 
matter of the juice ; when separated from these matters and iso- 
lated, on the contrary, liguline may be preserved without change, 
either in aqueous or alcoholic solution. Its color is then an 
intense crimson. 

Even the strong mineral acids in the cold do not alter liguline, 
but in the presence of alkalies on the contrary, it is rapidly 
altered, although the red color can be, to a certain extent, re- 
stored by an acid. This alteration is dependent upon the ab- 
sorption of oxygen, as may be shown by introducing a mixture 
of liguline ana potash ley in a glass tube over mercury, when 
rapia absorption takes place. 

The propejrty of liguline to produce blue with solutions of bi- 
carbonate of lime renders it a delicate reagent for the detection 
of this salt in potable waters. For this purpose it suffices to let 
fall a drop of an aqueous or alcoholic solution of liguline into 
the water, the crimson tint which this communicates to distilled 
water is replaced by a beautiful blue. In place of the solution 
we may employ a test paper impregnated with the coloring mat- 
ter, which IS best as prepared from the lead precipitate. We 
may, however, employ the recent juice of the berries, taking 
care to redden the paper slightly by exposing it to the vapor of 
acetic acid before drymg. 

As a reagent for the detection of bicarbonate of lime in waters, 
liguline is greatly to be preferred to a tincture of logwood, and 
the paper prepared with it becomes a valuable reagent for the 
laboratory as well as for the naturalist in the field. * 1 have found 
by this reagent that while bicarbonate of lime is indicat^ in the 
springs which flow from the Jurassic strata, and especially those 
that supply the city of Nancy, no change of color is produced 
by a solution of liguline with the waters of other streams which 
have their source in rocks destitute of calcareous matter! 

The observations which I have given above were made for the 
most part with the fruit of the privet gathered in the autumn of 
1856, and I have in fact indicated in a note in the Bulletin of 
the local Society of Acclimation for the North- West district 
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Nancy, 1857, p. 121). I have delayed publication in the hope 
o render my research more complete oy a good elementary 
analysis, but I am now induced to publish the results already 
>btained that I may claim the right to continue and complete 
he investigations, having learned that Mr. Glenard proposes to 
mdertake a similar research. 

In conclusion, we may remark that the coloring matter of the 
aiivet offers a great analogy with that of the wines of Ville- 
hranche isolated and examined by Mr. Glenard ; this analogy is 
shown by their composition and their properties. Its reaction 
with bicarbonate of lime may render it a valuable reagent in 
chemical analysis. The fact that it is not precipitated by gela- 
tine, which, as is well known, throws down the red coloring mat- 
ter of wines, will serve to distinguish the two when associated. 
It still remains to be decided whether the coloring principle of 
all red wines is the same, but this is a question foreign to our 
present subject. 



Art. XXVIII. — On the Method of Measurements, <zs a diagnostic 
means of distinguishing Human BaceSj adopted by Drs, Scherzer 
andSchwarZj in the Av^strian circumnavigatory Mcpedition of the 
" Novara^\' by Joseph Baknard Davis. 

Weight and measure have been very frequently applied as 
means to determine the physical proportions of different human 
races, and to ascertain their essential aiversities. But it may well 
be doubted whether they have ever been employed in that sys- 
tematic and comprehensive manner, which will afford the results 
they are capable of yielding. Travellers have generally con- 
tented themselves by speaking in indefinite comparative terms 
of the people with whom they have come into contact. But 
few have submitted any considerable number of these people to 
the test of measurement, and thus ascertained their dimensions. 
Anthropology stands in need of many more accurate and ex- 
tended observations, to derive the full results from these sources 
of knowledge. 

The subject itself is a large one, and some have confined them- 
fldves to one branch of it, some to others. Where actual meas- 
urements have been carried out, many have contented them- 
telves with taking the stature of a few, or a number, of the peo- 
ple ; others have, besides, ascertained the length of the limbs ; 
and a few have subjected the head to a series of superficial meas- 
urements. As we are fully assured that this latter division of 
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the body is the seat of those faculties which lie at the base di 
all the peculiarities of human races ; bearing essentially and in- 
timately upon their manners and customs, all their institutions, 
their religious impulses; their capacity fbr civilization, and the 
development to which it has attained, it is npt surprising that it 
should have attracted the chiefest attention. Besides the supe^ 
ficial measurements of the head, a more extensive series of ob- 
servations has been made upon the bony skull itself, with a view 
of determining its relative proportions, for comparison in the 
same race, or among ditferent races. Many observers^ advancing | 
a step nearer, have endeavored to ascertain, by measure and bj 
weight, the internal capacity of this marble palace. And, lastly, 
some have laboriously devoted their inquines to the great cen- 
tral mass of the nervous system^ and availed themselves of the 
opportunities that have occurred to them, to determine the size 
and the weight of the brain, and its different parts. As this last 
investigation comes nearest of all to the specialties of human 
beings — who are so finely discriminated by Professor Owen, as 
arcliencephala — it is to be regretted that the occasions for research 
among distinct races are so few, and have been so little availed 
of, and the investigation itself is so elaborate and nice, that hith- 
erto this most interesting part of anthropological anatomy is, as 
it were, a tabula rasa, to use the language of one of the most 
laborious inquirers in this branch of science — Prof. Huschke,of 
tlie University of Jena. It is, however, fortunate that gauging 
the internal capacity of the skull should afford the means of so 
accurate an approximation to the volume and the weight of the 
brain ; and thus, for the comparison of these important points 
among the different families and tribes of men. Hence, me k- 
bors of Tiodemann, the distinguished physiologist, who, with a 
very amiable design, undertook to show that the brain of a ne- 
gro was not smaller than that of the European — an attempt sim- 
ilar to tliat of the late Sir William Ilamilton. Tiedemann might 
have succeeded in impressing us with his own conclusion, had 
he not published the tables on which this conclusion was based, 
and which themselves refute such an erroneous opinion. To 
Tiedemann succeeded Professor Morton, of Philadelphia, Pro- 
fessor A'an der lloeven, of Leyden, and others. Among die 
most recent, is Prof, lluschke, of Jena, one of whose results of 
whose own estimation of the capacity of the skull, and of the size 
of the brain, is, that the Germanic races, among whom through 
our Anglo-Saxon forefathers we rank, as one great branch, hare 
the largest brains of any people. They distinctly exceed the 
French in this respect. 

That great diversities, capable of metrical appreciation, pre- 
vail among human races is very well known. Some of the tnbes 
of North American Indians are remarkable for their great stat- 
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5. Catlin assures us that the men among the Orows^ whosef 
ir will frequently reach the calves of their legs, are most of 
5m six feet or more. Other tribes are of a decidedly lower 
tare. Of the gigantic Patagonians of South America, the 
«t extravagant accounts have been given by travellers. But 
pt. King affirms them, upon measurement, to be from 5 feet 
inches to 6 feet high, which is supported by the statement of 
D'Orbigny, that some are 6 ft. 3-J inches, and the medium 
tare is above 5 ft. 8 inches English. On the contrary, the 
5rage height of the Bushmen is only 4 feet 4 inches. This 
^es a range of very nearly two feet between the tallest and the 
)rtest races of men we are acquainted with. The other races of 
.nkind are comprised within these limits of dijBference. Some 
fc)es of the Negritos average about 4 feet 8 inches ; the so-called 
lay races, ascending to a mean of 6 feet 8 inches. But* among 
5 Negrito tribes of the Pacific there is, as that eminent ethnolo- 
t, Mr. Crawford, has clearly shown, a great diversity of stature, 
ey dwell in islands scattered over a large extent of ocean, and 
bough some tribes do not reach 6 feet in neight, others, as those 
New Caledonia, attain to 6 feet, and individuals among them 
m more. In the recent expeditions to the Andaman Islands, 
the purpose of selecting a spot for a penal settlement, the 
labitants are spoken of as " dwarf Negrillos," and as " men of 
idle size." An individual who was measured, gave a stature 
4 feet 9i English inches. (Selections from the Kecords of the 
vemment of India, No. xxv : the Andaman Islands.) Thus, 
jtature alone, a very great diversity prevails. And it is. re- 
rkable that tribes in close proximity to each other frequently 
libit startling contrasts. !Dr. Livingstone, whose opportum- 
I had he been an ethnologist were so extraordinary, observed 
;he plains of the interior of Southern Africa, scattered among 
1 Kafirs, who are a tall^ fine and robust race, the hordes of 
t diminutive Bushmen. He was deeply impressed with what 
saw, so contrary to all his preconceptions ; and expresses his 
at surprise that such dissimilar races should be everywhere 
ttered about the country without being minded, where they 
re dwelt for unlimited ages, exposed to all the same influen- 
of air, climate, food, &c. The tall Patagonians and some 
)es of the Fuegians, distinguished for their dwarf stature, 
)rd a similar example of contrast. 

Phe brothers Schlagintweit, following in the train of Mr. 
dffson, carried on an extensive series of metrical observations 
tne tribes of the Himalaya and of India. Man v curious re- 
ts, chiefly pointing to the different proportions of parts of the 
lies and limbs of these people from those of Europeans, have 
n attained, which will be published in the ethnological por- 
1 of their projected work. After ascertaining the weight of 
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the individual and his strength, by means of the dynamometer, 
they made from 25 to 28 different measurements, chiefly of the 
head, and of other parts of the body and limhs. out Dn. 
Scherzer and Schwarz have striven, by a more complex and com- 
plete system of observation and measurement, to gain an image 
of the size and form of the individual, and of all his parts;— 
thus not merely to subserve the purposes of the anatomist, the 
physiologist and the ethnologist, but those of the artist also. 
Their more ambitious object of obtaining, in this way, to s 
natural classification of human races, is an evidence of laud- 
able zeal ; but we can hardly hope that their labors can do more 
than contribute towards the solution of this difficult problem. 
Although, it ought to be mentioned, that the late Baron Hum- 
boldt, a short time before his death, expressed his great satis- 
faction with the system of measurements of Drs. Scherzer and 
Schwarz ; by which, he thought, we maj at length arrive at a 
safer result m distinguishing and determming human races than 
by any other means. 

After recording the age, weight, height, strength, color of the 
hair and eyes, and number of the pulsations of the radial artery, 
they diviae their measurements into three sections, those of the 
head, the trunk, and the extremities ; and of these they take no 
less than 70 different dimensions in all, by means of different in- 
struments. 

Their external measurements of the head are the most com- 
plete that have ever been employed. They embrace the face as 
well as the other parts of the head, and by means of a perpen- 
dicular line with plummet, and a small metre scale, they are able 
to ascertain pretty correctly the profile of the countenance. The 
number of tneir different measurements of and about the feacf, 
consisting of superficial distances, diameters, circumferences, ic. 
amounts to 31, those of the trunk to 18, and those of the ex- 
tremities to 21. 

When the frigate "Novara" reached Sydney, these gentlemen 
printed an account of their system of measurements, *' for pri- 
vate circulation" among men of scielnce, which is preceded by a 
number of ingenious observations. In these, they dwell upon 
the ease with which travellers intuitively discriminate the differ- 
ent nations and tribes of mankind ; and yet the difficulty in 
some selected individuals and cases to carry out this diagnosis, 
especially when the eye is deceived by a substitution of dress: 
and express great confidence in a more minute examination by 
a systematic method of measurements. They insist with equal 
confidence that nature must recognize a definite plan bv wnich 
man's diflFerent types are formed and distinguisned ; and con- 
clude that we should dedicate the same amount of study and in- 
quiry to the systematic arrangement of our own species, as has 
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)Dg been applied to thousands of species of the vegetable and 
Qimal kingdoms. 

In the course of these introductory remarks they mention 
leir examination of the Chinese inmates of the prison at Hong 
Hong. Among these they found persons belonging to the Hakka 
Vife, with stout and vigorous constitutions, fine, well-shaped, 
quiline or long and straight noses, and a form of the eyes not 
ssembling the specific obliquity of other Chinese. As crimi- 
als, they had been deprived of their tails, and Drs. Scherzer and 
chwarz affirm that they had such a resemblance to the figures 
f some Europeans of the lower class, that, by a change of dress, 
ley might pass amongst us without being recognized. They also 
lention how successfully Gutzlafi*, Medhurst, Hue and others 
ave travelled the Empire in a Chinese dress without detection, 
ind, no doubt, there are individuals so capable of assuming, 
nd, as it were, substituting, the manners and expressions of 
bhers that the ordinary and slight attention which is paid to 
ersons on a journey and among numbers, does not suffice to dis- 
riminate them. 

Still, the rule must run counter to such a confusion ; or the 
;atement of the Austrian voyagers could not be true — that an 
Qthropologist on the Island of Java is able, at first view, to 
lassify most of the Malay tribes inhabiting the larger and 
nailer Islands on the Indian Archipelago, without ever mistak- 
ig. And the very remarkable account of the Ahh6 Hue proves 
lat if there are diflferences among the races of men too subtle 
) be detected by the eye, yet they are not the less certainly ap- 
reciable. He informs us that he and his companion successfully 
luded the detection of the unsuspecting or inattentive Chinese, 
ut that to the Chinese dogs they always stood at once revealed 
3 Europeans, by their peculiar smell. " The dogs barked con- 
nually at us, and appeared to know that we were foreigners." 
Tiis is not the proper time to refer to the distinguishable odors 
f the diflferent races of mankind, which travellers allude to. 
[uc said he could easily distinguish those of the Negro, the Ma- 
in^, the Tartar, the Thibetan, the Hindoo, the Arab and the^ 
Ihinese. Indeed, it is the same, with those having a delicate 
Bnse of smell, as to the French and other European races. And 
rith respect to the fact of the penetrating and offensive scent at- 
iched to man, more especially to civilized man, Mr. Galton and 
thers, who have traversed desert countries teeming with wild 
nitnals, give distinct and prominent testimony — whicn testimony 
I, in trutn, not very complimentary to us. 

We have been informed, on the authority of one who has 
jen much of the North American Indians, that they describe 
1 odor to them peculiarly disgusting as being attached to the 
3ws. A £EU2t, which, if correct, is little accordant with the ex- 
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traordinarj hypotheses which would derive the TTidianB them- 
selves from i\\e lost tribes. 

Finally, it may be mentioned, that by a recent communicatioii 
from Dr.' Sclicrzer we are informed that during the emise of the 
" Novara," about 200 individuals of different races, but of about 
the same age, males and females, were subjected to measure- 
ment. The whole number of measures taken amount to nearly 
12,000. Dr. Scherzer adds, that he does not consider these ob- 
servations sufficient, but merely as a commencement of a system 
of thorough metrical examination ; — ^that the paper on measure- 
ments has been translated into different languages, and copies of 
it left in the hands of physicians, and other men of science, in 
the different places and islands visited by the expedition, who 
promised to complete the observations on the aborigines, and to 
forward the results to Europe ; — ^that the measurements already 
effected embrace those made on Negroes, Malays, Mongols, Pa- 
puans and Indians ; — and that the greatest number were taken 
on individuals in the Nicobar Islands, Batavia, where natives of 
almost all the islands of the Indian Archipelago were met with; 
Manilla, Hong Kong, Sydney (Austral negroes), New Zealand, 
Tahiti (where were aborigines of New Caledonia and Norfolk 
Island), Chili and Peru. 

The results obtained by the extensive series of measurementB 
thus procured, will shortly be published to the world, in the vol- 
ume's now in preparation at Vienna^ The History of the import- 
ant Voyage of the ** Novara," a popular illustrated work, from 
the Journals of the Commanders, Commodore Wiillustorf and 
Dr. Scherzer, may be expected to be issued from the Imperial 
})rinting office, in Vienna, to be followed by an English transla- 
tion, in the early part of the present year. It is proposed that 
this shall be succeeded by a number of other volumes on dis- 
tinct subjects?. 1. Those on nautical, astronomical, meteorologi- 
cal, magnetical, and other observations relating to PhysiwJ 
Geography, by Commodore Wiillustorf. 2. Geology, by Dr. 
Ilochstetter. 3. Zoology, by Messrs. Frauenfcld an^ Zelebor. 
6. Kthnography, by Dr. Scherzer. 6. Statistics and Natural 
EconoiJi y, by the same. 7. Medicine, (Pathological and l^har- 
macognostical Researches,) by Dr. Schwarz. And, lastly, 8. an 
Album selected from nearly 2,500 sketches made by Mr. Sel- 
lery, the artist of the expedition. Whenever this grand pro- 
gramme, which will have the best wishes of men of science in 
all countries, shall have been completed, the rich results of the 
iirst Austrian Circumnavigatory Expedition, placed as it has 
been in able and well instructed hands, will, we have no doubt, 
vindicate the national character in a new and much nobler field 
of enterprise ; and give to that country a far more lasting and 
more dignified fame than any she has hitherto required. 
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Note. — Such is the inconyenience resulting from the use of a 
variety of metre scales, and such a number of methods of meas- 
urement, frequently taking quite different points for measures 
bearing the same name, as in the case of tne skull especially, 
that the distinguished Professor Yon Bser, of St. Petersburg, has 
just proposed a Congress of Anthropologists, to determine upon 
one uniform scale and to establish one system. By this means, 
all the results of measurements of the human body would be 
rendered of universal applicability. — Nachric/iten ut>sT die ethnog. 
cranioL Sammlung eu St. jPetersburg. S. 81. 



Abt. XXIX. — fBeport of Assistant Charles A. Schott^ on the latest 
results of the Discussion of the Secular Change of the Magnetic 
Declination^ accompanied by tables showing the declination {varia- ' 
tion of the needle) for every tenth year from the date of the earliest 
reliable observations, for twenty-six stations on the Atlantic, Gulf 
and Pacijic coasts of the United States. 

[PaUished in this Journal hy permiflsion of the Treasury Department, and commu- 
nicated by Prof. A. D. Bachx, Superintendent if. S. Coast Survey.] 

In accordance with the Superintendent's letter of January 21, 
1859, I have prepared a set of tables for practical use, giving 
the secular change of the magnetic declination and sho^ying for 
every tenth year, from the date of the earliest reliable observa- 
tions to the present time, the magnetic declination (commonly 
called the variation of the magnetic needle) for stations on or 
near the northeastern coast of the United States and also for 
some stations on our southern and western coasts — as derived 
from my several discussions of the secular change in which 
have been included the latest data in possession of the Coast 
Survey. For the eastern and southern coasts, the following pa- 
pers may be referred to : Coast Survey report for 1855, Appen- 
dix No. 48, pp. 306-837 ; Coast Survey report for 1858, Ap- 
fendix No. 25, pp. 192-195, and Appendix No. 26, pp. 195- 
97. For the western coast. Coast Survey report for 1856, Ap- 
pendix No. 81, pp. 228-235 may be consulted. 

In general the secular change of the declination appears to be 
of a periodic character, but in no instance has a whole cycle 
been completed on either coast. Its length .therefore remains 
necessarily in a great measure uncertain, and the tentative ana- 
lytical process so far followed has for its main object the proper 
representation of all reliable observations made at any one sta- 
tion, so as to furnish the means of interpolation and dso to en- 
able us to calculate the ma^etic declination for any required 
place and date, within the bmits of the discussion. In the in- 
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vesti^tion of 1855 a linear function was used in the disenssion 
which does not involve the duration of the period, and on this 
account the results were, in regard to time, of rather limited 
extent (see remark on p. 887 of Report for 1855). For the west- 
ern coast stations, I still prefer to retain this form of the disciis- 
sion. Subsequently, by means of the knowledge gained in that 
discussion, an attempt was made to substitute a circular function, 
directly involving a period or periods, the length of which, as 
well as all other numerical co-efficients in the formula for the 
secular change, has been determined by applying the method of 
least squares. The use of a circular functions-commenced in 
1858 with'two stations, is now extended to eighteen, within the 
limits stated above, and it has been applied to some stations in 
Canada, the southern coast of the L nited States and Central 
America, in order to furnish material for the generalization of 
the law, so far as ascertained, in reference to epochs and rates of 
change. A secondarv period within the first was traced at sev- 
eral stations, its lengtn, however, being much more variable and 
uncertain, was found fluctuating between one-half and one-fifth 
of the primary period, while its amplitude was on the average 
fifleen times smaller than that of the primary wave for stations 
forming group 1, or within the geographical limits of Portland, 
Burlington and Williamsburg. This smaller amplitude was 
found nearly constant and equal to 0^4. 

To make the present paper more complete it contains also the 
record of all observations used in the discussion not heretofore 
published in the Coast Survey reports. 

As long as the cause producing the secular change remains 
altogether unknown, it is not safe to trust too far to tlie continu- 
ation of the law thus cmnirically derived, and in the following 
tables no value, deduced by the formula, has been inserted ante- 
cedent to the first observation by more than ten years. The 
tabular values may therefore be regarded in the liglit of a strict 
interpolation between actual observations, and since the analyti- 
cal treatment will equalize and remove, in a measure, accidental 
errors of observation, they may be considered as certainly more 
trustworthy than any single observation, particularly in cases 
where the number of observations available for the discussion 
exceeds half a dozen, properly distributed in relation to time. 
The probable error of any single representation will be found 
in the second table. For all ordinary use by the surveyor (or 
navigator) the tabular values are sufficiently precise,* when 
greater accuracy is required the annual inequality of the decli- 
nation and the diurnal variation for the time required must be 
taken into account ; the former correction will probably not ex- 
ceed, in any case, one minute, and the latter may amount in sum- 
mer, in maximp, to minus or plus six minutes, and in winter to 
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-0-2 




5^8 


7-0 


4-48 


5-78 


8*41 


8-89 


1*7 


1*5 


+0*1 


> 


6-71 


7-7 


6*15 


6-87 


4*25 


4*61 


2*4 


2*0 


+0*6 


) . 4-7-46 


+8-8 


+5-96 


4-Toi 


+519 


+5*82 


+2*9 


+2*6 


+ 1*2 


it 


r.— At Cj 


imbridfiN 


1. Maas^ 


the oboe 


iratioDs 


after 18 


55 reqnii 


re further ezamin- 



At WiUiamsbor^, the yalaes between 1700 and 1770 were not considered 
ientl J reliable for insertion. The expression for Baltimore depends for length 
riod and t^me of minimum on the Washington formula. 

he total number of obseFvations upon whieh the tabular 
les and the formulae are based is 180, the average number 
ny one station is 10, and the average probable error of any 
le representation is ±11'. 

• we arrange the stations geographically, we find that at the 
3m stations the mioimum (west^ declination occurred earlier 
i at the more western and soutnem stations ^ thus, from six 
ons between POTtland and Providence it occurred about the 

• 1777 } in the Connecticut and Hudson valleys and along 
sea-coast as far south as Washington, the year of the mini- 
n does not differ much from 1797 ; Williamsburg in Virginia 
« 1815. The transition as we pass from the ITew England 
3S is somewhat abrupt, but too well marked to be accidental, 
ending, the investigation farther north, I find for Quebec, 
ada, the year of the minimum 1769 ; going farther west we 

that at Toronto it must have (Occurred before the year 1842, 

at York Fort, Hudson Bay, I find the year 1842 (as already 

rtained by General Sabine, after the receipt of Capt. Blakis- 

3 observations of 1857). This latter station is nearly half- 

• across the continent, and if we proceed to the western 

It we find that the eastern declination there has not vet 

bed its maximum (equivalent to a western minimum),* but 

highly probable that it will reach it before the close of the 
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present centuiy. The present rererse or western motion of the 
isogonic lines in our eastern states which commenced about the 
year 1777 will p:^dually be communicated to the more westerly 
stations, and will, it is highly probable, be participated in our 
western coast before or at the close of die present century, the 
direction of the motion in this latter locality being at present 
still to the eastward and southward, though with a diminishing 
rate (see p. 285 of C. S. report of 1856). 

The following equations constructed for the two northernmost 
stations may be added here : 

York Fort, Hudson Bay, />=+ 6**1 -14^-2 cos (l®'6ii-p40®) 
Quebec, Canada, 2)=-{-12 *84- 3 -7 cos (1 -Gii-j- 97 ) 

The second group comprises the stations on the southern por- 
tion of the Atlantic coast and Gulf coast ; only three in numoer, 
to which have been added some stations located further south 

Onmp IL Southtm Statumi. 



No. 


Locality. 


UL 


liOOf. 


Mafnelic dacllaatifla. 


1 
2 
8 


Chsrletton, S. 0. 
SaTannah, Qa. 
. Mobile. Ala. 


82 46 
82 06 
80 41 


79 61 
8106 
88 02 


i>=-2*12-202 coa (lW+6«) 
2>=-2-96-l-24 ooi(l-6«+20) 
D=s-6 6 -0^7coa(l-6«+16) 



LoMlitj. 


n 


Eo 


Enoch of max. 


Max. east 
declination 


Annual chaofe. . ] 


[cast declinatiuo. 


1S40 


1860 


\m 


Charleston, S. C. 
SavADnab, Ga. 
Mobile, Ala. 


6 
4 

6 


1 

± 9 

12 

12 


1794 
1817 
1820 


-4*1 
-4-2 
-7-8 


+81 
+11 

+0-7 


+8-2 

+1-6 
+0-9 


+8-2 : 

+1-8 ' 
+11 . 



Proceeding in a southerly direction the next station discussed 
outside of the boundaries of the United States is Havana, Cuba, 
lat. 28° 09', long. 82° 22', for which place I found D= -4^-82 
—1-45 cos (l-3n+26°) with 1810 as the year of maximum e^t 
declination. The values collected for Jamaica were not dis- 
cussed, but the nine values I wjis able to obtain, will be found 
in the appended record. For Panama, New Granada, lat. +8^ 
57', long. 79° 29', the southernmost station discussed, I find 
Z)=-.6°-9-l°-04 cos (l-2n4-74°), an equation satisfying the ob- 
servations, but not considered as preferable to the following ex- 
pression, i9=-.o°-57-2°-21 cos (l-2?i+34°), which supposes the 
maximum to occur in 1802. • 

Going westward and northward I found for Vera Cruz, Mex- 
ico, lat. 19° 12', long. 96° 09', i>=-4°-2-5-04 cos (lln-f7'), 
with the maximum east declination in 1824. 

The following table has been calculated from the preceding 
equations : 
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Your. 


Charleston, a C. 


Savannah, 6a. 


Mobile, Ala. • 


1770 


-sW 


e 
• • • • 


o 
• • • • 


1780 


-40 


• • • • 


• • • « 


1790 


-41 


• • • • 


• • • • 


1800 


-41 


-41 


-71 


1810 


-4-0 


-4-2 


-7-2 


1820 


-8-6 


-4-2 


-7-8 


1830 


-82 


-41 


-7-2 


1840 


-2-8 


-4 


-71 


1860 


-22 


-.8-7 


-70 


1860 


-1-7 


-8-6 


-6-8 



The following fonnulas for stations of the western coast, be- 
tween San Diego and Cape Disappointment, forming group 8, 
have been copied from p. 234 of ttie report for 1856. 



Na 



1 

8 
S 
4 
6 



Locality. 



San Diego, 
MoDterej, 
San Francifloo, 
Cape Mendocino, 
Gape Diaappointment, 



Lat 


ILong.) 


o , 


o^ « 


82 42 


117 18 


86 88 


12164 


87 48 


122 27 


40 25 


124 22 


46 17 


124 02 



D: 



-12 l7-0<)19n+0-00018n« 
- 1 419 - 0^50n-HM)0047n« 
- 16l4-0O28n+0-00025n« 
—16*29— 0-02911 
-19*66-0-019n 



The total number of observations used for the construction of 
the above formulas is 21, the greatest number for any one sta- 
tion being 6, the least 3, the average probable error of any sin- 
Sle representation is d=12'. The annual change (increasing east 
eclination) may be taken the same for all stations, viz., in 
1840, -l'-6, in 1850, -l'-2, in 1860, -0'-8. 



Year. 


San 

Diego. 


Monterey. 


Ban 
Francisca 


Cape 
Mendocino. 


Cape Diaap- 
pointmenL 




o 


o 


o 


o 


o 


1790 


-HI 


-11-4 


-18-6 


-151 


-18-9 


1800 


11-4 


12-8 


141 


15-4 


191 


1810 


11-7 


18-0 


14*5 


15-7 


19-8 


1820 


120 


186 


14-8 


160 


19-5 


1880 


12 2 


14-2 


151 


16-8 


19-7 


1840 


12-8 


14-6 


15-4 


16-6 


19-8 


1860 


125 


16-0 


156 


16-9 


20-0 


1860 


-12 6 


-16-8 


-16-8 


-17-2 


-20-2 



The next station discussed, south of California, is San Bias,. 
Mexico, lat 2V 82' K, long. 105^ 16' W. of Gr., which gave 
the following expression (see p. 234, C. S. report for 1866), 

2)=-8**-63-0042n— OOOOSln*, 

which equation, when compared with those above^ shows a re- 
versal in the sign of the coeflBcient of n' or an opposite curva- 
ture. The annual easterly increase at San Bias in 1850 accord- 
ing to the above formula was 3'*3. This station, however, is 
already within the area of the peculiar form of the isogenic 
lines, which position may possibly render an immediate com par- 
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iflon impracticable.' The station Sitka, in Buaman America^ ii 
the next place disctiBsed north of Washington Territory. I 
find for it. the approximate formula, 

i>= - 28*'-12 - 0^607»— 0H)0026i»». 

It depends for its latest declination (1858) on the tabular yaltie 
assigned by Mr. Evans on his late map of the lines of equxl 
magnetic variation r^uced to 1858. 

Becord of aU observed declinations made use of in the above fOfer^ 
not heretofore published inihe U. & Coast Survey reports. 

The following record, containing only additional observationi, 
we have to consult the preceding reports of 1854,* ISSS-'Sd^ 
and '58, if we desire to collect all results which mav have beea 
used at any one station. The stations are arranged geognq[)lii- 
cally, commencing with the northern and east^n stations and 
concluding with the stations on the western coast • i)= obserred 
declination. 

York Fort^ Rudson Bay. 
From the Proceedings of the Royal Society of London fiif Janoaij 7, 

1858, by Major Gen. Sabine. 
1 725, i>=19** 00' W. Capt Middleton. 

1787, 5 00 *< Han8teen*B map. 

1819, Sept, 6 00 R Sir J. Franklin. 

1 843, July, 9 25 *• Capt Lefroy. 

1857, Aug., 7 87 ** Capt. Blaldston. 

Quebec, Canada, 

1649, i>=16^ 00' W. P. Bressau, Hansteen'a £lximag'^ Bar- 

low Cyd. Met. 

1686, 15 80 " DeHayes, « " **. 

1810, 11 00 '^ Becquerel, trait6 du magnetiame. 

1814, 11 50 ^ Kent, Becquerel trait6 du magnetisme. 

1831, 13 88 " Bayfield, « ** •* 

1842, 14 12 " Capt Lefroy. 

1859, July, 16 17 " Chas. A. Schott, Aast U. S. Coait Sttrwy. 

Burlington, Vt, 
See former obaenrations in 1855 report pp* 826-337. 
1837, D=i 8*»45'W. Prof. Benedict 

1840, 9 42 '' J. Johnson, Thompson's Hist of VemKHit 

1845, June, 9 22 <^ Dr. J. Locke, Smiths. Contrib. to Knowl- 

edge, vol. iii, 1852. 
Portland, Me. 
1763, 2)= 7** 45' W. J. Winthrop, Sill's Journal, xxxiv, 1838, 

Prof. Loomis's collection. 
1775, 8 30 « J. F. DeBarre's Atlantic Neptune, Lon- 

don, 1781. 

* The table of th« dedinationi in that raport is reprinted and enlarged io the 
report of 1866. 
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1845, Jane, 11 28 ^ Dr. J. Locke, Smiths. Contrib. to Knowl- 

edge, vol. iii, 1852. 
1869, July, 12 20 " Chas. A. Schott, Asst. U. S. Coast Survey. 

See also C. S. report of 1856, p. 215. 

Portsmouth, N. ff. 
1771, D=z 7**46'W. Holland, Sill's Journal, xxxiv, -1838, 

Prof. Loomis's collection. 
1771, 7 48 « Holland. 

1776, 7 45 " J. F. DeBarre's Atlantic Neptune. 

1869, July, 11 15 " Chas. A. Schott, Asst. U. S. Coast Survey. 

See also C. S. report of 1856, p. 215. 

Rutland, VU 

1789, April, i>= 7*» 03' W. Dr. Williams, SUl.'s Journal, xvi, 1829. 

1810, May, 6 04 « « " " « " " 

1811, Sept, 6 01 " " " •' " " " 
1869, July, 9 49 ^ Chas. A. Schott, Asst U. S. Coast Survey. 

Cctmbridge, Mass. 
See pp. 817-818 of C. S. report of 1855, also C. S. report, 1856, p. 222. 
1845, June, J)=z 9** 32' W. Dr. J. Locke, Smiths. Contrib. to Knowl- 
edge, vol. iii, 1852. 
1866, May, 10 54-6" W. C. Bond (in a letter to Supt of C. S.) 

1856, May, 10 50-3" " " « « 

1866, July, 10 06 ^ Karl Friesach, Imp. Acad, of Sciences, 

Vienna, vol. xxix, 1858. 
Ifoie. — ^More recent observations still require examination. 

Newhuryport, Mass, 
1776, D=: 6^46'W. J. F. W. DeBarre's Atlantic Neptune. 

1781, 7 18 « Dr. Williams, SilL's Journal, xxxiv, 1838, 

Prof. Loomis's collection. 
1859, July, 10 58 << Chas. A. Schott, Asst U. S. Coast Survey. 

See also C. S. report, 1856, p. 215. 

Boston, Mass, 
See C. S. report, 1855, pp. 316, 317-337. 

Providence, R, 7. 
See C. S. report, 1855, pp. 307, 308, 309, 337. 

Hartford, Conn. 

1786, i>= 5**25'W. Dr. Williams, ") 

1810, 4 46 '^ Asher Miller, [ Pfof. Loomis's collection 

1824, 6 45 " N. Goodwin, \ in Sill.'s Journal, vol. 

1828, 6 03 ** « xxxiv, 1888. 

1829, 6 03 " " J 

1869, July, 8 04 '* An interpolated value from observations 

at Springfield and New Haven in 
1859 and 1855. 
New Haven, Conn. 

Bee C. S. report, 1856, pp. 319, 320, 337. 

Albany, N. T. 
1847, Nov^ i>= 7''36'W. Regent's report (geological survey). 
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1856, Sept, 8 86 * Karl Frkuoh, Imp. Aeid. of Bdmam^ 

YiaDna, toL zzizi 1858. 
Bee alto C. S. raport, 1855, pp. 828-887, and & S. report^ 1858; p. IIL 

Oxford, N. r. 
The followioff obtwrations marked K B. W. C. are from a kite ef lb, 

£. B. W. Call to the Sapmntendeot G. a Dee. 22, 1858. 

1792-96, i>=:8*00'W. E. B. W. C. 

1817, 8 00 " •« 

1828, July, 4 80 « « 

1834, Oct, 8 62 "« Begeiit'a report, SilL'a Jour., zzziT,18S8. 

1886, Oct, 4 09 " •* « « a a 

1888, July, 4 30 «" *" «< obeerred at Gvilfoid. 

1849, Nov., 6 11 " E.B.W.C. 

1867, April, 6 44 « •* 

1868, Feb., 6 47 •• « 
1868, Dec, 6 50 '^ *" 

Hew York. 
See C. a report of 1865, pp. 820, 821, 333, and 887, abo a a ftpoit, 
1866, p. 217. 

PkUadelpkia. 
See a a report of 1866, j^ 318, 314, and 337. 

Bdtboro\ Pa. 
See C. a report of 1868, pp. 192, 198, 194, and 195. 

BalUmarij Md. 

1808, i>= V" 10' to 15' W. D. Bymea, toL xriS, 1880, 831% 

Journal. 
See also 0. S. report, 1856, pp. 219, 227, ako C. S. report, 1868, p. 191. 

WoihingUm, D. C. 
See C. 8. report, 1858, pp. 195, 196, 197. 

Willianuhurg, Va. 
1694, D=i 6'' 00' W. Sill's Journal, vol. xxxir, 1838, Pn£ 

Loomis's collection. 
• 1780, 60 " « «* *• u u 

1809, 38 R " « « « « 
1856, Aug., 1 04 W. Deduced from obeenratioiie at Petenhni^ 

Old Point Comfort, and NodblL 
CharleiUm, S. C. 
1867, April, i>=z 1*66'£. Derived from obeenrations at SaTannab in 

1862 and 1857. 
See 0. a report, 1866, pp. 322, 323. 

Savannah, Oa, 

1817, 2)= 4^ 00' K Beequerel traits da magnetisme. 

1838, 6 05 *" Silliman's Joamal, xzxiv, 1840. 

1839, 3 31 « « " tt M 

See also C. S. report, 1856, p. 220, and C. a report, 1868, p. 192. 

Mobile, Ala. 
See C. a report, 1865, p. 823, also C. S. report, 1868, p. 192. 
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« 
la, Cuba. 

, report, 1855, p. 324. 
D., D=i 5^ 15' E. Karl Friesacb, Imp. Acad* of Sciences, 

Vienna, vol. xxiz, 1858. 
'^ra, W, Indies. 
Dz=i 6° to 6^ 05' E. J. Harris at Black river,' in March and 

April. Phil. Trans., 1738. 
:, 6 50 " J. Leard, map of Port Royal. 

:, 6 45 " " " " 

DeMackau, Becquerers traits da magnet- 

isme, Paris, 1846. 
DeMayne, " " 

Owen, « ** 

Foster, « " 

From a map. 

Gen. Sabine's isogenic map of the Atlantic 
Ocean. 

arch, 3 40 ^* Karl Friesach, Imp. Acad, of Sciences, Vi- 

enna, vol. xxix, 1858. 
na, New Granada. 
)v., D= 7^49'E. EncycLBrit 
ic, 7 49 " " " 

8 00 " " " 

7 00 " Hall, BecquerePs traits du magnetisme. 
7 02 " Sir E. Belcher. 

6 55 " Major Emory (Mexican Bound. Survey). 
C. S. report, 1856, p. 223. 

Cruz, Mexico. 

, i)= 2® 15' E. J. Harris, Phil. Trans. R. S. anno 1728. 

6 40 " Encyc. Brit., 7th edition, 1842. 
irch, 6 28 " " 

7 30 " Don Ulloa, Encyc. Brit. 
10 37 " Malony. 

)ril, 9 16 " Wise. 

C. S. report, 1856, p. 214. 

^iegOy Monterey^ San Francisco and Cape Mendocino, California^ 
Cape Disappointment, Washington Territory, see C. S. report, 
. 228 to 235. 

Russian America. 

i)z=26° 45' E. Lissiansky, ) xj « * ux j 

27 30 " Kotzebu/ f ^^^'^f'^^^ ^^ d" ^H' 

28 19 " Erman, ) ^^^""^ 
30 00 " From Evans' map of isogenic lines for 1858. 
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846 C, Dewey pn Caricographji. 

Art. X'XX.—Caricography ; by Prof. C. Dbwkt. 

(CoDtinoMl from to^ zzriU, pi 288, Second Series.) 

No. 260. Cartx argyrontha^ Tnckennan. 

Spica compoftiU ; spiculis 4-8, ovato-rotundis vel obovatift aab-approi- 
imatis alternis albii, inferiore subremota, supermft stammifinriay aonamon- 
bracteatis, distigmaticia ; fructibus ovatis compreaais erectia rel raD-pamfii 
nervoeis margioe membraDaoeo-alatis viridibus aemninato-roatimtit bnri- 
bifidifs ftquamam membranaceam albam lanceolatam aeqnantibiia. 

Calm 1^-3 feet high, Bmooth, lax, reclinuig, and twice longer than thi 
leaves; ftpikeletB nearer above and white; fruit margined or winged 
widely for ita length and width ; light men. 

Kocky Woods, Amherst and SunderUnd, Mass.; Prcf. Tmckermm^\ij 
whom the plant and his description have been Undlj presented. It ii 
related to C. DeweyanOy and the white-glumed fiimily, silyer-flowered, 
according to ita name, but appears to be new and distinct ; diaoovend ths 
last season. 

Note, C. Buyeliana, Eunze, snppl. to Schkahr, No. 56, p. 189, is C. 
aeitimliif Curtis, according to Boott, Illust, p. 54, No. 183. C. atuir, 
Buckley, in this Journal, vol. xlv, p. 173, and vol. xlviii, p. 140, is con- 
sidered by Dr. Boott to be (7. junuoy Willd. System. Yeg., 1826, No. 
226. See Boott, Lin. Trans, vol. xx, p. 116, and lUuat, p. 55. The de- 
scriptions of Willd. ^ Eunze sustain this conclusion of Dr. Boott 

261. CpaludosOy Goodenough. Schk. fig. 103. 

Spicis pistilliferis, 2-4, saepe 3, cylindraceis erectia oblongis, arcti- 
floriferis sub-approximads, superioribus sessilibus, inferiore ssepe longo- 
peduDculata vix vaginata inferne attenuata et hinc sublaxiflora, alterostii 
et foliaceo-bracteatis ; perigyniis (fructibus) ovatis in breve rostrum biden- 
tatum attenuatis vel ovalibus acuminatis brevi-rostratis distinct^ et molti- 
nervosis subcompressis subG;labri8 tristigmaticis, squamam angustsm 
Janceolatam aequantibus vel Tance(»lata cuspidata brevioribua. 

Culm 1^2 feet high, erect, triquetrous, scabrous above, longer tiuui 
the rough-edged leaves, with leafy bracts equal to or surpasaing the cohn. 
Varies, like the European plant, in the length and thicknesa <h its spikes, 
and in its glumes or scales. 

Near Boston — Wm, Boott^ Esq,, in 1859, probably introdooed not 
many years since. Common in England, Germany, and Sweden. 

262. C. monile, Tuckerman. Boott, lUust, No. 71. 

Spicis staminiferis, 2-4, longis, cylindraceis, gracilibus cum sqosmi 
longo-lanceolata ; pistilliferis 2, raro 1, oblongo-cylindraceia, anbiemotis, 
brevi-peduDculatis, sub-densifloris, infima interdum basin attenuata rab- 
nutante, foliaceo-bractcatis vix vaginatis; fructibus globoeia vel ellipsoideii 
inflatis brevi-rostratis bidentatis glabris multi-nervatis atramineis cum ois 
rostri sub-obliqvo, squama angusta oblonga lanceolata aub-duplo loogi- 
oribus. 
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Culm 1 5-30 inches high, erect, triquetrous, longer than the leaves ; 
bracts surpassing the culm, bright yellowish green. 

In marshes, not abundant, N. England — Tuckerman ; Rhode Island — 
Olruy ; New Jersey, Ohio and westward. 

Note 1. The Carex, No. 197, vol. xlix, p. 47 of this Journal, accident- 
ally misnamed, is C, Vaseyi, Dew., of which No. 197 contains the accu- 
rate description. From the preceding, C, monile, Tuck., the fruit is very 
different, being ovate, long-conic, subtriquetrous-inflated, glabrous and 
scabro-rostrate. (7. Vaseyi is the plant referred to by Dr. Boott, Illust, 
No. 71, as different from (7. vesicaria and C, nwnile, but not named by 
him among those sent him from Penn Yan, N. Y., by Dr. Sartwell. The 
reference of No. 197 above to No. 71 in the Illust is, of couirse, an over- 
sight The correction on 197 is C. Vaseyi, Dew. 

Note 2. C. hullaUi, Schk., Fig. 166, described in this Journal, vol. ix 
p. 71, 1825, from living specimens, and named from its (ball-shaped) 
nearly globose fruit, seems to me, as it does to Carey in Gray^s Manual, 
distinct from (7. cylindrica, Schw., and from the following number. 

263. Cphytema, Dew. C7. hullata, Boott, Illust, No. 7l, and Carey 

(non Schk). 

Spids staminiferis, 2--d, cylindraceis, gracilibus, conti^uis, infima brac- 
teata; pistillifera 1, interdum 2, subrotunda vel obTongo-cylindracea 
perdensiflora et crassa remota et subfulva, infima pedunculata et sub- 
nntante vel erecta longi-foliacea bracteata ; fructibus turgidi-ovatis longi- 
cylindraceis rostratis bifurcatisque, infiatis glabris et scabro-dentatis vel 
aerratis, squama lanceolata acuta albi-marginata longioribus et latioribus. 

Culm 1-2 foot high or more, firm, slender for the thickness of pistillate 
fpike, stif^ triquetrous and often roughish, shorter than the narrow, flat 
and prim: leaves ; bright green. 

Humid meadows. New England to Pennsylvania. 

On C, bullata, Schk., Fig. 166, the pistillate spikes are shown as long 
and loose-flowered, and the fruit globose (ovate-globose), inflated abruptly, 
contracted into a slender, round, long, scabrous bifurcate beak, with a 
glume about half as long. 

On the Carez, Boott, Illust, No. 39, the fruit is very large and inflated- 
orate, with a conic, tapering, three-sided beak, scabrous-dentate, forming 
thick, dense and large spikes. If the figure by Dr. Boott shows C, but- 
lata^ Schk., then the figure in Schk. is a palpable caricature. Trusting to 
the correctness of the figure of Schk., I may yet say that Dr. Boott has 
presented a well known and distinct form. It is obvious that it should 
nave another name, which designates the inflation of the fruit or peri- 
gjnium, like the other. 

264. C. Olneyi, Boott, Ulust, No. 40. 

Spicis stamiferis, 2-4, saepe 3, cylindraceis approximatis gracilibus ; 
jHstilliferis saepe 2, vel 1-3, cylindaceis sub-crassis densifloris stramineis 
approximatis plus minus pedunculatis, infima basin tereti laxiflora saepe 
subnutante, bracteatis ; fructibus inflati-ovatis brevi-conico-rostratis scabro- 
bifurcatis nervosis divergentibus, squama lanceolata acuta vel cuspidata- 
longioribus. 
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Culm 15-22 iDches high, strong, obtusely triquetrous, scabrous abore, 
shorter than the long and stiff margined leaves. 

Rhode Island — Ulney ; probably associated with this group ofertbe 
country. Were it not for the very different spikes, the fruit would doielj 
ally this species to (7. jpAyMma, as being a smaller form of it. 

Remark.— ^\b Vesicaria groop is of difficult determination^ and there 
has been much confusion in consequence. Hoping that some light hsi 
shined upon it, I can only say with Dr. Boott, that *^ future obeorstios 
must determine in America the value to be affixed to the species of this 
group.** The following shows the group as here exhibited : 

C monile^ Tuckerman. Boott, Illust., No. 39. 

C, Vateyi^ Dew. C7. numiU^ Sart, Exsic. No. 151, and Sill. Jouhl, [1] 

vol. 48, p. 47, putting (7. Vcue^ for (7. moiufe. 
C bullata^ Schk. Dew., Sill. Joum. vol. 9, p. 71 (not* Boott or Carej). 
C. phytema, Dew. C, bullata^ Boott, and Carey in Manual. 
C. Tuckermanij Boott Dew., Sill. Joum., voL 49, p. 47. C. eylmdriea, 

Carey. 
C Olneyij Boott, Illust, and as above. 

As Dr. Boott has found C. Unlieularii^ Mx., among the northern Gs- 
rioes, it is now distinguished and identified. The mat difficult hsd 
been in the imperfection of the description of Midiaux. This is re- 
moved by Dr. Boott, which the younger botanists will be glad to see, 
and also the more complete description. 

C. Untieularii, Mx. Boott, Illust, No. 76, Fig. 77. C. eoneohr, R. Br. 

in this Journal. 

Spicis cylindraceis obtusis approximatis et sessilibus ; staminifera unici, 
inierdum 2, infima brevi, vel terminali siipeme ssepe fructifera ; pistilliferii 
2-5, vel raro pluribus, foliato-bractcatis, interdum infeme staminiferis 
infima vix scssili ; fructibus ellipticis convexo-lenticularibus, interdum rab- 
ovatis, per-brevi-rostellatis nervosis stramineis glabris, squama oblongs 
obtu9a pallida longioribus ; plaDta matura concolore. 

Culm 8-14 inches high, triquetrous, erect, leafy towards the hut, 
leaves about the length of the culm, and sheaths longer than the culm; 
terminal spike stamioate, often only staminate below, somelimes a shorter 
staminate sessile spike near it; pistillate spikes 8-4, or more or less, 
cylindrical, erect, the lowest sometimes vaginate-bracted ; stigmas 2 ; fniit 
sub-ovate, longer than the oblong obtuse white-edged scale ; whole pUot 
light green, neariy of the same color. 

Lake of Swans and Arctic America, Michaux and Richardmm, Tsr. 
Albi-roontana, has fruit less oval, or ovate and acutish, tapering above, 
resembling somewhat C. ioria^ but taller than the Arctic plants. White 
Mountains, N. H., about ponds — Tuckerman, In Harrison, Me., aboot 
ponds, in 1859 — Rev, J, Blake, 

Errata. — On p. 282, vol. xxviii, for C, gynocratis read CI gynocralet 
On p. 231, same vol., for vol. xxiv, p. 48, read vol. xxvii, p. 81, Sec Ser, 
and for the numbers 254, 255 and 256, read 257, 258 and 259. 
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Art. XXXL — On Numerical Relations existing between the Equiv- 
aient Numbers of Elementary Bodies ; by M. Carey Lea, Phil- 
adelphia. Part n. 

(Concluded from p. 111.) 

On Geometrical Ratios existing between Equivalent Numbers, 

The First Part of this paper was devoted to the examination 
of relations between the equivalent numbers of certain element- 
ary bodies depending upon the number 11 1 5, and it was 
attempted to show : — 

1st. That such relations extend to nearly all the elements : — 

2d. That the particular groups collected together.by this rela- 
tion consist of bodies whose properties are analogous, and that 
the classification is in harmony with the distinguishing charac- 
teristics of the substances classified. 

The first portion of this Second Part will present a species 
of relation wnolly distinct, it is believed, from any that has hith- 
erto been pointed out, and which may be not inappropriately 
termed Qeometrical Ratios, to distinguish them from the more 
fkmiliar arithmetical relations which have been heretofore exclu- 
sively studied by chemists. 

The arithmetical relations are susceptible of at least an bypo- 
thetical explanation, on the supposition that the common differ- 
ence in a series of elements may represent the equivalent num- 
ber of a substance as yet undetermined, which, by its combina- 
tions in varying proportions, gives rise to the bodies constituting 
the successive terms of the series. The analogies which are now 
to be considered are more difficult of explanation, even by hy- 
pothesis. Their accuracy, sometimes absolute, renders improb- 
able the supposition that they are mere casual coincidences. In 
science it is not permitted to neglect facts merely because we 
cannot satisfactorily account for them. 

The nature of these relations consists in this, that if we take 
two substances and examine the ratio which subsists between 
the numbers representing their atomic weights, we may find 
in certain cases, that it is identical with the ratio subsisting 
between the atomic weights of two other substances, and so on 
through a considerable number of elements. The ratio between 
the atomic weights, for instance, of oxygen and nitrogen, is that 
of four to seven, so likewise is that between those of zirconium 
and potassium, potassium and barium, with absolute exactitude. 
What renders this the more remarkable is, that all three of these 
last substances are striking exceptions to Prout's law that the 
equivalents of the elements are exact multiples of that of hydro- 
gen ; they all have decimals, zirconium 224, potassium 39*2, 
barium 68'6. Now the ratio just mentioned gives these num- 
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bers with their decimals with perfect exactness. The 
cies of relation exists between many other elements, as 

seen by the table below : — 

a-) 

Oxt/ffen-Niirogen Batio^ or thai of Four to Seven. 



z 8 

=39-2 

=22-4 

=13 

=7* 

=25 

=50 

=68-60 

z\vn 

:66 

=82*60 

=26*70 

=21 

=lMt 

=6 

It will be remarked that mercury, cadmiam and zinc are hero 
again brought together. Although four^sevenths of the atomio 
weight of mercury is not that of cadmium exactly, nevertheleai 
four-sevenths the resultinj^ number so obtained, viz. 67*16, gives 
for the atomio weight ot zinc 32*66, an exceedingly close ap- 
proximation. 

The last three equations in the table show us that the atomio 
weight of silicon stands nearly in the same numerical ratio to 
that of boron, as that of chlorine does to that of fluorine, and 
that both these ratios, especially the latter, approach nearly to 
that existing between the atomic weight of boron and carbon. 

Now as the atomic weight of boron is by no means positiyelj 
determined, it may be allowable to examine how fiir an hypo- 
thetical number will fulfill these several ratios. Let us assume:— 
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OAlralattd. 




Nitrogen 


= U, 


♦ of 


14 = 8 


Oxygen 


Barium 


= 68*6, 


♦ " 


68*6 = 89-2 


Potanium 


PotAMium 


= 89*2, 


♦ " 


89*2 = 22*4 


Srooniam 


Calcium 


= 20, 


♦ " 


20 = 11*48 


Magnedom 


Magnesium 


= 12. 


♦ " 


12 = 6*86 


Gladnnm 


Strontium 


= 48*76, 


♦ " 


48*75= 25 


Titanium 


Lead 


= 103*6, 


♦ " 


108*5 = 59*16 


Tin 


Antimony 


= 120*3, 


♦ " 


120*8 = 68*76 


Vanadium 


Bismuth 


= 208, 


♦ - 


208 = 118-84 


Antimony 


Mercury 


= 100, 


♦ •* 


100 = 5M6 


Cadmium 






♦ ** 


57*16= 82*66 


Zinc 


Molybdenum = 48, 


♦ " 


48 = 27*42 


Chiominm 


Chlorine 


= 86-6, 


♦ " 


85*5 = 20*28 


Silicon 


Fluorine 


= 19, 


♦ " 


19 = 10*86 


Borob * 


Boron 


= 10*9, 


♦ " 


10*9 = 6*28 


Carbon 



we find : — 



Fluorine : Chlorine : : Carbon : Boron 

Chlorine 35*5 X Carbon 6 , , ^, ^ , 

=11*2104, 



Fluorine 19 

and obtain for the hypothetical equivalent of boron the number 
11*21 (neglecting the last decimal figures). 

Let us now examine how &r the number 11*21 will fulfill the 
second proposed ratio, viz. 

Carbon : Boron : : Boron : Silicon 



* lUdug OlucUui M OftO|. 



t Sm JahrMbericht. 1858. 
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(Boron 11-21)2 ^^ ^^^ 
Carbon 6 
ipproximation to 21, the received number. 

jrefore, we assume the atomic weight of boron to be a 
oportional between those of carbon and silicon, which we 
by an alteration certainly within the bounds of possible 
determinations so far made, we find that the proportion 
the weights of carbon and boron, of boron and silicon, 
ime as that between those of fluorine and chlorine. 

(2.) 
Carbon-Nitrogen Ratio^ or that of Three- Sevenths, 

tomic weight of Carbon stands to that of Nitrogen in the 
3 to 7, a proportion which is found exactly or approxi- 
o extend to certain other elements. 

Carbon = 6 

Oxygen = 8 

Magnesium =12 

Calcium = 20 

Nitroffen =14 

Chlonne = 85*5 

Zinc = 32-6 

Strontium = 43*75 
2 Magnesium = 24 

Chromium = 26-7 

(3.) 

roportions expressed by the preceding tables may be dif- 
presented, and perhaps rendered more striking. As the 
3 which express the equivalent weights of the elements 
yether relative, it is of course a mere question of conven- 
hiich is selected as unity. If in place of adopting the 
mt of one substance, as that of hydrogen or oxygen, as 
nent unit, we successively make those of the substances 
3d in the right hand column of the table in section 1. our 
d consider the effect of such a change upon the equiva- . 
the substances contained in the left-hand column, we 
tain the following results : 

g the 
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= 14, 


^of 


14 


= 6 


le 


= 19, 


?" 


19 


= 8-14 




= 28, 


* " 


28 


= 12 
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= 47, 


*" 


47 


= 2014 


lorus 


= 31, 


* " 


31 


= 13-29 


le 


= 80, 


?" 


80 


= 34-29 


c 


= 75, 


* " 


75 


= 32-14 




= 103-5 


?" 


103*5 


= 44-4 


um 


= 56, 


* " 


56 


= 24 


im 


= 60, 


*" 


60 


= 25-71 



it of Oxygen 


100, the 


eq. 


of Nitrogen 


becomes 175 


Potassium 


100, « 


it 


" Barium 


" 176 


Zirconium 


100, « 


C( 


*' Potassium 


" 176 


Titanium 


100, ** 


i( 


^ Strontium 


« 176 


Tin 


100, " 


u 


« Lead 


« 175-4 


Vanadium 


100, " 


a 


** Antimony 


« 174-9 


Boron 


100, « 


a 


" Fluorine 


« 174-8 


Ac, 
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The same view may be extended to Section 2. ABBomingthe 
atomic weight of the substances in the left-hand column snooei- 
sively as unity, or one hundred, we obtain the following lesulto: 

Making the 

equivalent of Nitrogen 100 that of Carbon becomes 42-8 

Fluorine 100 « •* Oxygen " 42-1 

Iron 100 *" "^ Magnesium «« 42-8 

Cerium 100 «* « Calcium « 42-6 

It is therefore clear that the atomic weight of each substance 
in the left hand column of these several tables bears to that dL 
the corresponding substance in the xight-hand column a definite 
numerical ratio, which is identical, or nearly so with that borne 
by the atomic weight of any other substance in tbe same column 
of the same table to that ox the corresponding subBtance in the 
other column. 

(4.) 

We have seen that many elements stand to other elements in 
the same relation as nitrogen to oxygen — ^many in the same rela- 
tion as nitrogen to carbon. Apart m>m these more general ra- 
tios, many elements may be classed together in double or treble 
pairs, sucn that the two elements in one pair stand to each other 
m the same numerical ratio as the two elements of a second or 
third pair, the two elements constituting eacb pair bdng moie 
or less closely allied to each other in properties, though the paiis 
are not necessarily analogous with uiose with which they are 
compared. 

For example, arsenic stands to antimony in the same numeri- 
cal ratio as selenium to tellurium, within an extremely small 
fraction, so that by multiplying and dividing we have : — 

. ^ Tellurium 64 _ , . 
Arsenic 75 X ^-j — : j- = 120, Antimony = 120-3, 

So in like manner magnesium stands to zirconium in the same 
ratio as fluorine to chlorine : — 

.- . ,^ . Chlorine 36-6 „. 

Magnesium 12 X -vq — r — rr- =22-42, Zirconium = 22-40, 

Fluorine 19 

So carbon stands to boron in the same ratio as silver to gold: — 

Carbon 6 X -7,-71 —— = 10-94, Boron = 10-90. 

Silver 108 

These ratios, as well as those that follow, are very close approx- 
imations, certainly within the limits of error which may easily 
exist in the determinations on which we depend. For antimony 
we find 120, the recent determinations vary from 119 to 122, that 
which appears most reliable is 120*8, as adopted by the Jahres- 
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beiicht. In the second case, the number found for zirconium 
varies but yV^y from that generally received. In the third, the 
number found for boron is intermediate between the number 
adopted in the Jahresbericht 10"90 and that found by Deville, 11. 
Discrepancies such as these are trifling in the extreme, and have 
not the slightest real significance. 

Phosphorus stands to nitrogen in nearly the same ratio as 
strontium to calcium : — 

-r^i , ^. Calcium 20 . . ,« xt.. 

Phosphorus 81 X r^ ; ziri^z = 14-16, Nitrogen = 14. 

^ Strontium 43-77 ' '^ 

Tin stands to titanium in nearly the same ratio as iron to mag- 
nesium : — 

nv \^ .. Maffnesium 12 ^^ ^« m-^ 

Tin 59 X — -V- r — = 26-28, Titanium = 26. 

Iron 28 

Tin stands to zinc in almost exactly the same ratio as gold to 
silver, or as boron to carbon : — 

lln 69 x-^^^^^ = 32-36, Zinc = 82-60. 

Tin 69 X J^"""^? A =32-48, Zinc =3 2-60. 
Boron 109 

These tind many other analogies of the same character are 
brought together m the following table, by which the ratios of 
comparison between each pair are shown, iip to the second place 
of decimals, beyond whicn it is pseudo-accuracy to go, in view 
of the data. 

Te 64 
Ratio of teUurium to selenium, or ^ .. = 1-60 

oe 40 

Sb 120 
Ratio of antimony to arsenic, or j — rr = 1*60 

Zr 22-4 
Ratio of zirconium to magnesium, rrz — ^ = 1-87 

CI 36-5 
Ratio of chlorine to fluorine, ^ = 1-87 

B 10-9 ^ 

Ratio of boron to carbon, ■ ^ = 1-82 

O 6 

Au 197 
Ratio of gold to silver. - — -—- = 1-82 

^ Ag 1Q8 

Sr 43-77 
Ratio of strontium to calcium, -tt— :rr- = 2-19 

Ca 20 

P 31 f 

Ratio of phosphorus to nitrogen, =2-21 I 
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Fe28 
Ratio of iron to magnesium, Miil2 ^ ^^^ 

8n 69 _ -^ 
Ratio of tin to titanium, lT25 ^ 

Sn 69 _ ., 
Ratio of tin to zmc, ^ qo.a ^^ ^ 

Au 197 
Ratio of gold to silver, ^> ,qq = l'o2 

Zr 22*4 

Ratio of zirconium to aluminum, ., ,. ^ = 1*64 

AI 13*7 

Ca 20 ^ 

Ratio of calcium to magnesium, ^j — -r = 1'67 

TT 39*2 
Ratio of potassium to sodium, ^ — — = 1"70 

Ratio of arsenic to phosphorus, p =i 2*42 

Co 29*6 
Ratio of cobalt to magnesium, -r| — — = 2*46 

Ni 29*6 
Ratio of nickel to magnesium, z^ — — - = 2*47 

Ratio of lead to tin, —^ -— = 1*76 

' Sn69 

Ratio of cadmium to zinc, = =1*72 

^ Zn 32-6 

(5.) 

It lias been the object of this paper to develope as far as p(»- 
eible those numerical relations existing between the atomic 
weights of the elements which have not been previously ob- 
served. It is, perhaps, impracticable in the present state of 
chemical science to explain why such relations should exist, 
nevertheless, nothing which tends to an exacter knowledge 
of the laws which govern the proportions in which the elements 
combine should be neglected. In this way, little by little, the 
materials are collected for future generalizations, with the rea- 
sonable hope of eventually arriving at ^n intimate knowledge 
of the true constitution of the materials which compose our globe. 

The substances which compose the chlorine group form a well 
marked family to which fluorine seems also to belong. The 
analogies which unite chlorine, bromine and iodine, appear to 
muUinly with each new investigation of their properties. By 
none have they been more strikingly illustrated than by the re- 
cent experiments of Pliicker on the spectra obtained from the 
light of electric discharges through gases in a state of extreme 
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rarefaction, demonstrating that those given by CI, Br and I, re- 
sembled each other in exhibiting great numbers of black lines 
of extreme fineness, so fine indeed as to be almost mathematical 
lines, and that in this respect these elements differed wholly from 
all others. With so remarkable an experiment as this before us, 
supported by the very numerous other relations which exist be- 
tween these substances, we might naturally look to find striking 
numerical correspondences between their atomic weights, but 
the analyses upon which we at present depend give us numbers 
which afford no relations positively exact Of the four num- 
bers 19, 35*5, 80 and 127, two are prime, one fractional, and one 
has many divisors. Such numbers are very unpromising for 
the development of numerical relation. 

Thus far, however, at least relations do exist : that it is pos- 
sible to express the value of the equivalent of any one of these 
substances in terms of any two of the remaining — each equiva- 
lent is a function of any other two, thus : — 

12 Br- 7 I 



I = 


10C1-12F 


I = 


6Br— F 
3 


I = 


12 Br— 2 CI 


1 


Br = 


«ca-7F 


Br = 


2C1 + YI 
12 


Br=: 


3I + F 
5 



01 = 



Cl = 



_ I-f 12F 
10 
Br-7F 



6 



F = 



F = 



IQCi-I 

12 
6Ci-Br 



1 
F = 5Br-3l 

If these equations represented approximations, no matter how 
close, they would not be worthy of consideration. They are 
perfectly exact. The quasi-connection of oxygen with this se- 
ries will be pointed out further on. 

(6.) 

It has been remarked that the atomic weights of the members 
of the oxygen series proper differ from each other by whole 
multiples of the atomic weight of oxygen, but the extent to 
which differences of this kind exist amongst the atomic weights 
of the elementarv bodies has perhaps not been pointed out. 

The elements having the highest atomic weights are bismuth 
and gold, commencing with the first of these substances, and 
diminishing its atomic weight successively by whole multiples (in 
one case by a sub-multiple) we obtain the following results : — 
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It has not been usual to classify vanadium, osmium or ruthe- 
nium with the arsenic series, but Schafarik in a paper on the 
vanadium compounds,* and Hallwachs and Schafarik in a sub- 
sequent paperf on allied subjects (to neither of which the author 
had access while engaged on the first part of this paper except 
in the form of a brief notice) are of opinion that vanadium 
should be removed from the molybdenum group in which it has 
heretofore been classed, and be transferred to the arsenic series, 
an opinion which they support by arguments founded on the 
fact that the specific volume as well of vanadic acid as of the 

* Sitzangsbericht of the Acad, of Sdenoes of Vienna, Bd. xzziii, ezi in ChesuMfaei 
Centralblatt, 1859. 97. 
f Same vol of Sitzungsbericht, ezt in Chemisches CentralbJatt, 1859, p. 161. 
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metal itself, corresponds with those of the metals of the arsenic 
series, viz. : 

Specif. Vol. 

Vanadic acid, VO3 26*6 

Arsenious acid, AsOg 26*6 

Antimonic oxyd, ' SbOj 26*9 

Bismuthic oxyd, BiOg 26-9* 28-4t 

They also point out the fact that vanadinite (vanadinbleierz) is 
isomorphous with the analogous compounds of the arsenic senes, 
mimetene (kampylit) and pyromorphite. Professor Mallet has 
shown that reasons can be given for classifying osmium also in 
the arsenic series.:]: 

Again, commencing with gold we obtain the following succes- 
sion of numbers. 



Di/Terences. 

8X11 

8 

8 

8X3i 

8 

8 

8 

8 

8X2 

8 



196 Gold =197 

108 Silver =108 

100 Mercury =100 

92 Tungsten =92 

64 Tellurium = 64 

56 Cadmium =56 

48 Molybdenum = 48 

40 Selenium = 40 

82 Zinc =32-6 

16 Sulphur =16 

8 Oxygen = 8§ 



In an interesting paper published in the Memoirs of the Am. 
Acad, of Boston, vol. v, Prof. J. P. Cooke, of Harvard Univer- 
sity, attempted a classification of all the elementary bodies by 
making them all functions of a general series of the form a+dx. 
By giving fixed values to a and d particular expressions were 
obtained, giving rise to series by the changes in the value of the 
variable x. These particular series were characterized by the 
value of d, which in different series became successively 3, 4, 5 

* Boullay. f Eareten. X Am. Jour. Science, xziz, 49. 

§ If to the at wt of Li which may be taken at 7, we add 16=s2X 8, we have 28 
the exact at wt of Na» and a farther addition of 16 giyee yery nearly the at wt. of E. 
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6, 8 and 9. The values of a were likewise always small, neYor 
exceeding 8. The values of x were restricted to whole numbers. 

This view, although new and ingenious, is evidently exposed 
to a serious objection : the series include too mach« The form 
entitled by Prof. Cooke the " Three Series," and expressed by 
l4-3a:, includes one-third of all possible whole numbers, and so 
to a proportionally great extent with all the other forms. As 
the author did not make positive exactness essential, it is evi- 
dent that a wide scope was given for the classification of elements 
under any particular series : therefore this theory could only 
find favor as far as it might be made to conform to a wholly un- 
objectionable classification of the elements. In this it only pM> 
tially succeeded, as will appear from an examination of the sub- 
stances included in the various groups. 

In the first series, chromium, manganese, osmium and gold 
are classed as affiliated to the chlorine group, into which however 
the series only admits fluorine with an error of 2, or 12 per cent 

In the second, arsenic and manganese are made aflUiated with 
the sulphur group, which includes also molybdenum, vanadiom, 
&c. 

In the third, oxygen is classed with the nitrogen-phosphoros 
group, into which antimony only enters with an error of 7*7.* 

In the fifth we find tin and titanium, the platinum group, gold, 
mercury, and most of the magnesia group. 

In the sixth wo have part of the remainder of the magnesia 
group, the metals of the alkaline earths and lead, the alkaline 
metais, hydrogen and silver, with copper and manganese as 
affiliations. Kendering all justice to the author for the origin- 
ality and ingenuity of his views, it must be admitted that the 
flexibility of his series has led to a classification not in all re- 
spects supported by analogies. Five out of his six series con- 
tain one or more members of the magnesia group either directly 
or as affiliated members. 

Dumas lias followed out these ideas of Prof. Cooke and ex- 
tended them. In place of referring his series to the type of the 
formic acid series alone, he includes the types of substituted am- 
moniums and stannethyls, under the general form na+xd-f^; 
thus adopting an expression even more general than that of 
Prof. Cooke, but restricting it more closely in its application. 

Perhaps the most beautiful and important of the relations 
ointed out by Dumas, are the parallel series of numbers, which 
by the subtraction of each term of the one from the correspond- 
ing term of the other, exhibit a constant dijBFerence within a cer- 
tain degree of approximation. 

* This probably arises from the fact that the eqaivaleDt of aotimoDj as genenllj' 
received at the time when Prof. Cooke wrote was higher than it is now known to 
be, and bj diminiehipg the value oi the variabla x correspoodiiig to this tenn, hf 1, 
a nearer approoumation would be obtaioed. 
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analogies pointed out in the several parts of this paper 
tly lead directly to the construction of series of the same 
ome of which, together with others depending upon yet 
it relations are given below. 

gen =—8 Chlorine =86-6 Bromine =80 Iodine =:! 27 
=— 82 6 Magnesia =12 Cadmium =66 Lead =108*6 

24*6 28*6 24 28*6 

onnection with these two parallel series we may remark 
cygen appears to constitute a negative term in the chlorine 
precisely as nitrogen does in the phosphorus and zinc in 
Imium series, with considerable approximation to exact- 
K the atomic weight of chlorine were taken at 86 instead 
3 it would constitute an exact numerical mean between 
)mic weights of bromine and oxygen supposing the latter 
aken with a negative sign. We have berore seen that ni- 
, the negative member of the phosphorus series, is less 
' allied with the rest than they are with each other. Still 
r is the step between chlorine and oxygen, so great in- 
that it is very doubtful whether they can properly be 
I in the same series, although certain cases of isomorpnism 
urged in favor of such a classification, 
here see a new instance of the existence of the relation 
—45 developed in the first part of this paper. 

Differ* Calculated Raceired 

encef. equiv&lenUi. eqaivalenta. 

— 8 - - Oxygen = 8 
36 - - Chlorine = 35*5 

80 - - Bromine = 80 

124 • - Iodine =127 



=197 M =162-6 saver =108 Mercury =100 

iry =100 Cadmium =s 66 Magneaium = 12 Qlucinum = 4*7 

97 96*6 96 96*3 

lere represents a possible metal as vet unknown. In the 
)art of this paper mention was maae of the possibility of 
iistence of such a metal, having an atomic weight repre- 
g the arithmetical mean between those of gold and silver. 

mih =208 M' =164 Aniimony =120*8 Lead =108*6 
imooy =120-8 Arsenic = 76 Phosphorus := 81 Nitrogeo = 14 

87*7 89 89*8 89-6 

this double series we find nearly the same number (89 ap- 
matively) obtained by subtraction, as by addition in the 
f the double series, part first, section 8. If in that just 
Qted we replace lead by arsenic and give a negative sign to 
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the atomic weight of nitrogen, we shall still have a number con- 
forming to the character of the series, viz., 89. 

In this and the following series the symbol M' represents a 
possible metal constituting an intermediate term between anti- 
mony and bismuth. That such a metal might exist was pointed 
out in the consideration of the phosphorus series. 

Bismuth =208 M' =164 AntimoDj=120 3 Areenic =76 

Gold =197 M =162-5 Silver =108 Copper =63*4 

11 115 12-8 TIT 

M as before represents an hypothetical metal having for its 
atomic weight a mean term between those of silver and gold. 

Uranium 60 Vanadium 68*6 Tuogsteo 9S 

Magnesim 12 Calcium 20 Strontium 43*75 

48 48*6 48-26 

Molybdenum 48 Vanadium 68'6 Tungsten 92 STantalom 187-6 
Mngnasium 1 2 Zinc 32 6 Cadmium 56 Hercory 100 

36 86 86 S7-6 

The parallelism between the three first terms of these last two 
series commencing respectively with raolj-bdenum and magne- 
sium is positively exact, perhaps the only known case in which 
absolute exactitude obtains. It is probable that other cases of 
parallel series exist, and will be discovered. 

It is not easy to fix the exact amount of importance which 
attaches to the numerical relations up to this time ascertained to 
exist between the atomic weights of the elements. Some arc no 
doubt mere casual coincidences, and relations remarkably ei- 
act and symmetrical may exist between the atomic weight? of 
bodies which have no analogies in their properties : for example 
we may take calcium 20, selenium 40, uranium 60, bromine 80, 
mercury 100. Here the ditieivnces are not only exact, but all 
the subsequent numbers arc multiples of the fii*st, and this be- 
tween bodies remarkably dissimilai* in tlicir properties — a strik- 
ing proof ol the necessity of caution in inferring relations of 
proj}erties as following from relations of numbers. But on the 
other hand, to reject the relations of number when accompanied 
by analogy of proj)ertie.«;, as unmeaning and unimportant, would 
be to err quite as much on the other side. When the received 
equivalent of an element forming a term in a well marked series 
differs from that obtained by calculation, it natural! v leads, as 
Prof. Mallet has remarked, to suspect an error and desire a re- 
determination. The faet that a group of elements allied in their 
chemical characters may be arranged in a series having a com- 
mon difference or a definite ratio between its terms, confirms the 
propriety of grouping those elements together, and such analo- 
gies may in doubtful cases assist us in arriving at a correct clas- 
sification. 

Philadelphia, Feb. *>1 , IMO. 
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^XXn. — OrnithichniteSy or tracka resembling those of Birds ; 
by RoswELL Field, of Greenfield, Mass. . 

EN fossil footprints were first discovered in the sandstones 
Connecticut Valley, it was indeed thought to be a great 
ery, but that the tracks, thus found were made by Birds 
!C6ived by men of scientific attainments with great distrust 
cepticism. That they were tracks made by once living 
Is there could be no doubt, but that they were omithich- 
v^as very much doubted. 

as not indeed until after my esteemed fiiend Dr. Hitchcock 
pent much time in comparing, describing, and in distribu- 
pecimens, that the scientific public became satisfied that 
rere the tracks of once living birds. 

freat and only proof that they were the tracks of birds, 
in the organization of the fossil foot, in the numbers of 
or lateral expansions in the toes ; in this they are supposed 
se, and pf obabl v do, with living types ; this with alternate 
)f right and left feet is all the evidence we have that they 
ihe tracks of birds. 

ing in the immediate vicinity of Turner's Falls, the locality 
as furnished the most numerous, and beyond all compan- 
e most beautiful specimens, my attention was drawn many 
since to this particular subject. It was firom my fsurm that 
/d Dexter Marsh obtained his choicest specimens And it 
D the vicinity of these Falls where my much lamented 
Dr. Deane found " new walks in an old field :" Where our 
L and rocky wastes became to him a garden of delight 
ras here I witnessed their labors with pleasure, ana in a 
obscure way have followed in their footsteps. I think I 
sifely say that I have uncovered more footprints, and found 
new species, and a greater variety of tracks than any other 
L think I might also sav with propriety than all others that 
preceded me, and if I have learnt anything on this subject 
5 learnt it at the quarries. It is there, and there only I have 
d the history of Triassic days, and the more I have studied, 
eater have been my doubts as to the ornithic character of 
r the tracks which these tables of stone contain. I have 
housands of tracks that others have not seen. With inju- 
s blasting, and the carelessness of workmen many choice 
lens have been broken and lost ; other slabs literally cov- 
dth footprints, have been spoilt by suncracks the shrinkage 
mud in drying ; the stratum over which the animal moved 
either too hard or too soft to receive or retain good impres- 
all such are rejected and lost to the student, at the quarries. 

ID SERIES, Vou XXIX, No. 87.~MAY, 1800. 
46 



802 JR. Field on Foiril FooUmarka. 

I have no new theory to advance, and none to build up, but if 
I can rightly decipher these fossil inscriptions impressed on tho 
tombstones of a race of animals that have long since ceased to 
exist, they should all of them be classed in the animal kingdom 
as Reptilia. If I have not studied this subject in vain they were 
all quadrupedal. That they usually walked on two feet I admit, 
and that they could as readily walk on four when necessary is 
equally true. In proof of this we find tracks as perfect as if made 
in plaster or wax, which to all appearance as to the number of 
toes, and the phalangeal or lateral expansions in the toes agree 
perfectly with those of living birds, and still we know by the 
impressions made by their forward feet that these fossil tracks 
were made by quadrupeds. In other cases where the animsb 
sunk deep in the muddy stratum over which they moved, it is 
plain that they drag^d their tails in the mud, leaving a grooTe 
plowed up from one half inch to an inch in width. This groove is 
not always found on the surface where the foot rested, the weigbt 
of the animal causing the foot to sink through the yielding stra- 
tum, whilst the tail dragged on the one above. •This we knoir 
was the case with animals that were surely quadrupeds, but 
they show the appendage of a tail only when their fi^ sunk 
deeply in the plastic clay. Thus the proof that we once relied 
upon to prove them birds can be relied upon no longer. 

That tnere were quadrupeds in those sandstone days and thit 
these had hind feet perfectly agreeing with the stony bird* 
tracks, throws great doubt and distrust on the question, whether 
there were any true birds in this age of reptiles. 

If there were birds they were doubtless apterous and naked, 
for we should naturally suppose that where so large a number of 
birds congregated upon the muddy banks, that in dressing and 
pluming their feathers some of them must have been trodden 
under foot, but the impression of feathers has never been found, 
although we find the smallest leaves of vegetables, and the pth- 
way and tracks of annelids, and insects, some of them so small that 
they can hardly be seen with the naked eye. Even the Otozoum 
whose giant-like track measures twenty inches in length, once 
supposed to have been a biped reptile, by later discoveries is 
proved to have been four-footed. Other new discoveries have 
reduced the number of so-called birds, transferring them to the 
class of quadrupeds, which I verily believe is the proper place for 
all of them. The smoothness of the bottom of the foot in our 
fossil tracks agrees better with some species of batrachitfos thai 
now live in and about the water, than it does with such ani- 
mals as live on the land. Had birds existed at this early geolog- 
ical period, when the sandstone of the Connecticut valley was 
being deposited, there has indeed been a woful gap in their his- 
tory, from then up to near the historical period, while the die fiom 



Eighth Supplement to Dana*$ Mineralogy. 868 

which they were struck at their creation was not broken, but a new 
edition produced in these latter days. The work perhaps may 
have been revised but has not been enlarged as respects the size 
of the animal. I know that many eminent men and men of great 
flcientific attainments, men who have spent much time and labor 
for many years in the investigation of this subject have come to 
different conclusions, and it may not become me to say that their 
conclusions are wrong. I would only add that when K)ssil tracks 
were first discovered there was so little known of the formation 
of the feet of fossil or of living animals, and particularly of their 
footprints that it is possible the first discoverers might have been 
mistaken as to the ornithic character of the footprints. The 
study of these fossils so very interesting to the geologist and 
naturalist, still merits their earnest attention. There is no known 
locality where they are found in such abundance, and in such 
perfection as at 'turner's Falls, the northern terminus of the 
Bandstone beds. Very few indeed have any conception of the 
marvelous perfection of this fossil inscription, or of the multi- 
tudes of once living creatures whose existence they commemorate. 

Ifardi, ISftO. 

[Mr. Field is a plain farmer, who makes no claim to be an authority in 
■dence, bat like Hu^ Miller has hammered Bis geology out of the rocks 
on which he lives. He is well known as one of the most successful col- 
lectors of the foot-marks of the Connecticut sandstone, and his testimony 
as to the impression made on himself of their probable character and 
origin, has the merit of a conviction making head in an honest mind 
against all the weight and bias of opposing authorities. — Eds.] 



Art. XXXin. — Eighth Supplement to Bands Mineralogy ; by 
Geo. J. Brush, Professor of Metallurgy in Yale College.* 

LmI of Works^ etc, 

F. X. M. Zipps: Lehrbuch der MiDeralogie mit naturhistorischer Oruidlage. 
pp. 4*0, Svo, mit 884 Fig. Wien, 1860. 

A. DnoLOiZBAUx : Sur I'emploi des propri^t^s optiques bii^friogentea pour la 
d^tcrminmtion des esp^ces criBtallis^es. p. 88, 8vo. Bxtrait des Annales des Mines, 
tome ziy, 1868. 

A. DsLnss: Etudes sur le M^tamorpfaisme. Roches gnoitiques, pp. 77, 8to. Ex- 
trait des Annales des Mines, tome ziu 

Gael F. Naumann: Elemente der Mineralogie, fQnfte vermehrte and yerbesserte 
Auflage. 8yo, pp. 460, mit 488 Fig. Leipzig, 1859. 

K. yoN KoKSCHARow: Materialen zur Mineralogie fiosslands, dritter Band, Lie- 
IbroDg 1—8, pp. 128', mit Atlas. St Petersburg, 1859. — This continuation of £ok- 
great work, contains monographs of the species garnet, magnetite, anal- 



* In the absence of Professor Dana I have endeavored to give an abstract of the 
rMolte of Uie mineralogical researches, published since the appearance of the sey<' 
toth Supplement. — o j. B.--New Uaverr, April 1, 1860. 
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dms tad nHntt. t oga U wc with iMyortmt ■ililMhiiMl aotet npon huyU 
iMplMdiiie^ nhimiifito, md Aottile. 

Apam: ggtimit dn TibI— n Min6ral0giqoe. Iv^mii^U. Ftoiii 

J. F. L. HAiMMAmr : Utbtr dk KrjitiiubnMQ dit Om6mitm van 
B^jen. 4to. pp. 16. Odttiosm, 1869. 

GoRAT Ron: TJtlw die hetaomorplien ZortiDde 6t» Wilwmr en Ealfaidi^ 
nrdto AbhtodhBg, mH drel KnplbrtafehL 4toi pp. 48. Bariio, 185ft. 

yioim Toir Laxo: y«niich fliner MbDogimphie dM BUifttrioK 9to, pp. S^aik 
Bcrii Tftfidn. Wiio, 1869. 

]XD.OwBi: FirH JS^pori of m CMogied Reemmaimmmee tf ikt Jfrniktm Cbm^ 
Hmo/AHemmmi, litOe Rock, 1868.--IiBth»rqwrt Dr.EldeflwniliMeoBtrib^ 
mocfa tbat it of ihtarett in rmrd to tbo orot of mac, lend end meqgnneee. end fn- 
■en^ hif fiiete in e menner ttiet will meke tbem of pennenent pnusCleel raJtm. 

H. KofT vaad H. Will: Jeh r wbericht fiber die Forttehrltta der Ohemie and t«- 
wendter IMle enderer WlnenMheften flkr 1868. Gieieen,1869. ppw8Mi— l^pi 

oi niinenkBBil 



678 to 818 oontein Dr. Kopp% esoeUent renew of tlM 
edenoe for the jeer 1868. 

H.O. Soier: On tlie llkroeoopicel Stroetiire of Omtel% indteeting flM OHpn of 
IGnende end Rods. 8to, pp.48, with pletee. Qneii. Joor. GeoL &c Loodi lif, 
pp. 468-500. 

H. DAUBin: Ermittelimg kryeteOogniphiiher Oonetenten md dee GmdM ifcnr 
ZoTerliM^^nit Pogg. Ann., efii, 867, 848, efiil, 489. 

W. H.lIiLuai: On the emplorment of the Onomonie PmeetioQ ef flie S|tet 
in OryeteUogrephy. L, E. end D. Pha Meg. for Jolj, 1869. 

DAumii: Memoire tor la reletion dm tooroee thenaelee de FlonlndnB citelii 
IDout m^telifdree, et lor la fonnetion contempondne dee rtolithee^ XataHt ^ 
BoUetin de U SociM G4ologiqQe de France, [8], xri, p. 668-591. 

A KimioovT: Uebenidit der Rendtate nunenlogiedier F oied i oMen in JiAn, 
1868. 8fo, pp. 889. iMjaig, I860.— Thii is a eootinnetioD of Dr. Xenngotft «r 
oeUent reports, and contains a r^soni^ of the resnlts of minerelcvieel lesssrAw 
made in 1868. Its completeness, end the cerefol oriticiems by Dr. £eni^pott rend* 
it a moot valuable auziliaiy in the study of mineralogy. 

F. HenamnaG: Mineralogiscfae Notiaen, Na 8. 4to, p^ 88. F^nenk&it, IMO. 
—This number of Hestenbe^s minendogical noUoee, oontame oootribotions io tbe 
erystallography of the species lieTrite, realgar, heaTy-epar, eahate, sphne^ enstsM, 
crocoisite, and maladute. 

Dueriptiom of Species/^ 

Albiti [p. 240, y I].— Analyses of elbite, (1.) from Oberhalbetein in Grenbaeda 
by Desdabissac (2Seiteoh. d. deotschen geolog. QeselL, x, 807). (8.) from Qdvffn 
County, CalifoTDia, associated with auriferous pyriiee and natiTe gold by F. A Otetk 
(this Journal, [2], zscrii, 249): 

Bi Si 9e Ca ]S[g JlTa & ign. 

1. 68-60 18-11 0-56 66 1117 =10000 

2. 68-89 19-66 0^1 0^7 10*97 fr. 0-81 =100*10 

ALLANm [p. 208, 1— yjl.— Analyses of orthii$ (1.} from Areodal l^ Zeitel (Ann. 
d. Chem. u. PnarnL, czii. 86>. (2.) mean of four analyses of orthite from Suontski 
in Finland by Mendeljef (Kopp^s Jshreobericht, 1868, 708): 

5i Si 9e An de tia,Di Ca Ag £ ^Ta fi C 
1. 82-70 17-44 16-26 0-84 8-92 1641 11*24 0*90 061 0*24 2*47 0-28=10H1 
8. 48*0 2-4 84*8 8*8 1 1*6 , 9*8 0^ =100^ 

* The paffing refers to Dana's Ifineralogy, and the Roman numerals, in ntnj 
places added, to the precediiy Supplemente. 
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AifOBTHrnE [p. 284, II, VI].— Potyka (Pogg. Ann., cviiu 110) has found anorihite 
to be a constitaent of the tock occurring aMOciated with hornblende at the Konche- 
kowskoi Eamen in the Urals. The sp. gr. in fragments was 2*781 (17*1° C), in 
powder 2*7826 (16*8°). B.B. difficultly fusible. Only partially decomposed, and 
with gelatmization, by chlorhydric acid. 

Si Si 9e Oa Ag & fTa 

4631 8468 0*71 16*86 Oil 0*91 2*69 a 10101 

eorresponding very closely with the formula Oa'Si+SSclSi, or considering silica as 

8K)»=Caai+£lSi. 

Anorthite from Oarling^ord, Ireland, gare on analysis by Pro£ Haugfaton, Si 45:87, 
51 84*78, Oa 1710, ftg l-65=99*26 (Greg. L., E. and D. Phil. Mag., [4], xix, 13). 

AirnooaiTB [p. 281, 1, lY].— For deecriptioo of optical properties ot see Haid- 
ioger's article in Pogg. Ann., Larii, 94, and Desdoiseaux, Ann. des Mines, xiv, (1858.) 

Apatttb [p. 896, 1-^YIII. — A description of erystalliced apatU$ from Pfitsch- 
Hud io l^rol is given by G. vom Rath. — Pbgg. Ann, criii, 868. 

ATAOAMm [p. 188, 1, ni, lY, Y].— Bibrm gives fo;^ the composition of ataeamiu 
from AJgodan bay in Bolivia: 

Ou Ou 01 fi[ 5i 

66*00 14*64 1611 1218 (r91 s: 99*60 

— ^Kopp's Jahreeberidit, 1868, 740. 

AmAOOxm [p. 448, II, III, lY, Y, YII].— Loca has described a variety of arago- 
nite, occurring m the Lias of (}er£alco in Tuscany, which he oaUs mouottUt. ^e 
minerml is a prismatic fibrous radiated aggregate of a light green color. Sp. gr.=: 
3*884. On heatipg crumbles and loses its color. Oomposition : 

Oa fir On 9e Fl fi[ 

60 08 4*69 41*48 0*95 0*82 tr. 1*86 = 99*88 



to Marcel de Sefres, the same variety of aragonite occurs in the province 
of Messims. — (Kopp's Jahresbericht, 1868, 782.) 

A variety of aragonite from Nertschinsk has been named otertkUe by Breithaupt 
(K aad H. Zeit, rni, 64). 

AxDrm [p. 218].— This species has been observed at Cold Spring in New York. 

BmMUTH [p. 201.— A specimen of native bitmuth, associated with native gold, 
from the Peak of Sorato, analyzed by F. A. Genth (this Jour., [2], zxvii, 247) con- 
tained: 

Bi Te Fe 

99^14 0*042 tr. = 99*966 

BomAom [p. 898, II, III, lY].— The identity in chemical oomposition of btyracits 
mud ttattfurthite was shown by Chandler (Suppl lY), and is further confirmed by 
the analvses of Siewert and Drenkmann (Zeitschrift f. d. ges. Naturwissen, zi, 866, 
in Kopps Jahresbericht, 1868, 736). The direct determinations made on the washed 
And ignited mineral in seven partial analyses gave as the mean : 

Jiig 9e B 

80*88 0-82 69*06 = 100*20 

But H. Ludwig found (Arch. Pharm., [2], xcvi, 129, in Kopp's Jahresbericht, 1868, 
786) that the unwashed air-dried stassfurthite contained 

MgCl ]i[g B<> fi 

11*75 28-80 68*46 6*00 

(a) By the difference. 

A dhrect determination of B gave 69*72 p. c, and Ludwig considered it a hydrous 
boradte containing a variable mixture of dilorid of magnesium. Heintz, however, 
has shown that dilorid of magnesium is an essential constituent of the mineral 
and that even after long washing with hot water it still contains a considerable 
imonnt of this cUorid. His results (calculated from five partial analyses) gave 
(Jour, t prakt Chtm., Izxvi, 248) : 
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Cl 


Mg 


ftg 9e B 


s 


814 


2-84 


26*74 (MS 6l-22« 
a By the dlfDnence. 


l-«8 



= 100 



from which he draws th« formala 2(Ag*B*)-|-MgCl, fi. In oommmiicirtiiig Umm 
obserrmtioDs of Hetntx to the Berlin Academy, H. Rote (loc. dt) adds that the bo- 
racite from Luneberg also contains chlorine as an essential coostitoent, and thk hss 
been substantiated by the recent analyses of Dr. Jolhis Potyka (Pogg. Amt, efii, 
488), and also by Heints (Joor t prakt. CbeuL, Izxrii, 888). 

Potyka analysed both boradte and stassfarthite, and four analjsee of boncils 
are giren by Heints, baring been made under his direction by Siewert and Gsnl 
The results are as follows : 



ligOl ]i[g t*e B 

1. Clear boradte crystals, 101M) 26*24 1*69 62*91 

2. Clouded « " lOHl 2619 1-66 6119 
8. Stassfurthite, 10*78 2616 0*40 60*77« 
4. Boradte. 1114 26O0 1*62 61'84a 
6. " 11-71 24*86 1*18 6280a 

6. " 11*11 26*46 1*88 61*ei« 

7. " 11*64 26*48 1*06 61*98a 



066=10119 Potyki. 

01M«100-89 

1*958100-00 

»100-00 Siewwt 

=10000 

=10000 Gdst 

=100-00 ■ 



a. Bf the difRirence. 

Potrka's spedmens, after pulTcrisation, were washed with oold wator nntO tht 
wash water no longer gave any reactioo with nitrate of sQyer or dilorid of barion; 
he found that both bondte and stassfurthite were slwfatly soluble in hot watsr. 
All the spedmens of boradte were from LQneberg. Meinta was onaUe to find t 
weigfaable quantity of water. Both Potyka and Hdnts ezpresi th« oompodtioD of 

boradte by the formuU 2(Jll[g*B4)+llgCl«B 62*60, Ag 26*86, MgCl 1064=100. 

Stassfurthite appears to be a boradte with one atom of water, 2(ftg'S*)+ligOI,& 

=B 61*27, ftg 26 88, MgCl 10*42, fi[ 1*98=100. 

BaoMram [p. 98].— F. Field has analy nd the brcmythU which oeeors in octihs- 
drons imbedded in carbonate of lime at Chafiardllo in Chile (Quar. Jour. ChenkSoe^ 
X, 24R The crystals had the color and lustre of amber, and are ranch harder thin 
the chioro-bromids or chlorid, and appear to be little a£fected by light. Compositioo, 

Ag Br 

67-48 42*67 = Ag Br 

CANcaiirm fp. 233, 11^. — P. v. Pusirewsky has analyzed the caneriniie from the 
Ilmsn Mts. and from Maninskaja in the Tunkmsk Mts. (Eokscharow, Mat Min. Roa- 
lands, iii, 76): 



1. Ilmen Mta., 



u 



u 



^a 
18*78 
18-27 
21*60 



Ca 
6*66 
6*81 
8*11 





666 
6*64 
6*61 



8*76 
3*64 
4*07 



3 
0*32=99*27 

=99*32 

=99-86 



a light rose-red color and sp. gr.=2-489. 



Si XI Pe 

85*71 29-68 

86*21 29-66 0*19 

3. Tuakinsk Mts., 87*72 27*75 

The variety from the Ilmen Mts. had 

That from Mariinskaja was yellow, sp. gr.=2-454. Pndrewsky writes the fornrali 

2(5l^a'Si-f-2S:lSi+nfl^a, (;a]6)+8£[, containing one atom more of water than ths 
formala given by Whitney for the cancrinite of Litchfield, Maine. 

CAaNALUTK [III].— Heintx gives the compodtion of tamallite, as found hf 
Siewert : 

MgCl KCl NaCl OaS 

86-08 27-41 0*23 114 



8688^38-01 



— Kopp's Jahresbericht, 1858, 739. 

CASsrrEarnE [p. 118, V, VI, VII].— In a recent letter (Boston, Jan. 8th. 186u) to 
Prof. B. Silliman, Jr., Dr. C. T. Jackson mentions having received from Los Ad- 
gelos in California a so-called silver ore, which on examination proved to be oxrJ 
of tin mixed with some peroxjd of iron. On a^say it gave 60*5 per cent of metallk 
tin. From the size of toe masses of ore, Dr. Jackson is led to suppose that a rein 
of workable magnitude ensts, some spedmens being eight inchea m thickness. 
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Ckmste [p. SlSl^Rammelsberg (Pogg., crii, 682) has pablished seyeral analyset 
of this species. The mean of the results gives — 

Si de tA,i)i tsL ' te tL 

1918 M-66 7*28 185 1-64 67l=r99-61 

from which he draws the formula (Oe, La, Di, Ca, ^e)«gi+A9, or B'Si+Aq. An 
important fact obserred by Rammelsbenr is, that when cerite is treated with chlor- 
hjdric add it is partially decomposed, leaTing an insoluble residue of a different 
oompodtion from that contained m the solution. He remarks that it appears as if 
cerite was composed of a mixture of silicates, differing in not being equally acted 
upon by acids. 

CnniABAR [p. 48, JI, IV, V].— Hugo MuUer has analysed and described tetrahe- 
dral crystals of cinnabar, from Asturia, Spain, which he supposes to be peeudo- 
morphs of either tetrahedrite or chalcopynte. — Quar. Jour. Chem. Soc., zi, 240. 

Cauoum [p. 294, IV, Vl— For analyses of a chlorite-like substance from the 
melapbyr-porphyry of Ilfeld by Strong, see ^eitschrift d. deutschen geolog. Qe- 
■eUachaft, z, 186. 

CBmTSOOOLLA [p. 809, II]. — p. Herter gives analyses of two varieties of chryso- 
oolla from the orystalline slates of Ober and Nieder-Rochlitz in Transylvania, in 
ZeitsdL d. deutschen geolog. Qesellschaft, iz, 872. In the same paper Herter men- 
tMKis a mineral which he considers a new spedes. It occurs in a geode of quarts. 
I( is amorphous ; brittle ; color dark pistachH>-green to liver-brown and dirty yellow- 
iah-green ; has a strong pitchy lustre and an almost oonchoidal fracture. Sp. gr.= 

t-991. Contains Si 14-24, SbO^ 24*68, Is 7'24, Cu 81*49, ^b 0;68, Ag 206, ^e 8 88, 

Oa :{*16, Ag 0*66, £l 0*21, ]9[ 8*08=99*71. Another spedmen gave but 16 per cent 
eopper, showing Ihe compoution to be variable. In matrass gives water. Fuses 
eainiy in the Creeps coloring the flame emerald green, with soda on charcoal gives a 
metiulic bead. 'Ae centre of several of the masses was found to contain tetrahe- 
drite, of whidi the above substance is a product of decomposition. 

CLAYITE, W. /. Taylor (Proc. Acad. Nat. Sd., Philad., Nov. 1869.).— This 
mineral is a sulphid of lead, with about twenty-five per cent of, arsenic, copper and 
antimony, and appears to be intermediary between ^ena and cupro-plumbite. It 
is from rem, and occurs in small monometric crystals, a combination of the tetra- 
hadroo with the dodecahedroik It is also found amorphous, forming a coating 
a Uiirty-second of an inch thick on a layer of quarts. Color and streak blackish- 
naT; soctile; hardness about 2*6. B.6. on charcoal fuses eadly, giving reactions 
for lead, arsenic and antimony, and with soda a brilliant metallic globule which be- 
oomes lustreless on cooling. Carefully selected crystals g^ve— 

S As Sb Pb Cu Ag 

1. 8-22 9-78 6-64 68*61 767 tr. 

2. 8-14 67-40 6-62 

Ha S was not entirely free from extraneous matters. Prof. Taylor gives the form- 
ida (Pb^ ^uXS, As, Sb). A codfirmatory result was obtained on a spedmen of the 
amorphous variety. The mineral was recdved from Josej^ A. Clay, Esq., of Phila- 
delplua, having been sent to him by his brother, Hon. J. Randolph Clay, United 
States Biinister in Peru, and it is named in honor of these gentlemen. [The amount 
of Bulphur is extremely small, and the presence of arsenic and antimony seems to 
. indicate an analogy with steinmannite, which has recently been shown to be a ga- 
leoa, containing some twenty or more per cent of the sulphids of arsenic, antimony 
and zinc, although this composition varies exceedingly. — g. j. b.] 

Coal [p. 26, II, lY, VIl— O. Matter has analyzed (Jour, t praki Chem^ bovii, 
89) the so-called Bog-head coal from Torbane-Hul in Scotland, with the following 
iBaiilt . 

C H N O S :fi[ Si £l 9e da 
60*81 918 0*78 4*89 0*82 0*89 18*19 9*60 1*22 0*27 » 10006 

OoMDuaam J[p. 86, y].^An examination of this mineral* by C. Winkler (B. 
XL H. Zdt., zviu, 888) conflragis the results obtained by v. Kobdl and Rammela- 
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berg, thowiiig thk mioenJ to be a miztnre of aneDoUte» cnpriU, eoppe r -glaaflc, wd 
araenid of copper. 

CoppKEAS [p. 88<']. — A cupriferouf Tarietj of copperas from a mine of dudcopj- 
rite in Turkey has been snaljzed bj PSsani (Comptes Bendps, April 18, 1859> 
Color like that of cyanosita, oo czposnrs assames sn ocfareoiis tiot» Compositkii— 

Co ^e S £[ 

15-56 10*98 29*90 48*68 

giyiog the formula (f*e Cu)S-f 7^ or copperas in which a portion of the iron ii it- 
placed by copper.— (L. K and D. Phil. Mag., [4], zTii, 409.) 

Coppia Nickel [p. 52, VI]. — According to O. Rose and Noggmth the coiipa^ 
nickel from Sangerhausen crystallizes in ue hexagonal form.^(Zeitsduift d. dtuts- 
chen geolog. OcMsllsdi., z, 91 ; VerhandL d. naturfaist. Yer d. Rheinlanda, xr, zr.) 

CYAKOLTTE, CENTRALLASSITS, CERINITE, H. fftm, (Ed. dsv FUL 
Jour., z, 84). — Prof. How has described three new species of silicatai oocnrriiig is 
a reoifonn nodule in the trap of the Bay of Fundy, one mile east of Black BodE. 
The nodule was about half the sise of a fist. It was coTered with a green chlorits- 
like coating, and 00 breaking it presented a curious internal stmciora ; immedistely 
beneath the coating was a narrow band of a yellowish-white mineral rssfmWiiy 
wax (eeriniU), then a portion haying a stellated appearance and a luighl]r pesrij 
lustre (ctntralltMite), while the centre was prindpaUy made up of a jUoiu-frij 
opaque mineral in rounded spots {eyanoiite). A careftu separation of the contita- 
ents showed — I. CfyanoliU^ comprising the centre of the nodole, was amorpbooi; 
hardn o s B— 4 *6 ; sp. gr.=2'496 ; fracture flat-coochoidal, even ; streak white, faBtat 
dull, color bluish-gray; sub-translucent in thin pieces, and the powder trsn^isnit 
under the microsoope. Decomposed with cblorhydric add, awdiiiff slimy silia, 
but does not gelatinise either oefore or after heating. In matrass Deoomei white 
and gives off water. B.& in platinum forceps fiises only on the thin edgei^ with 
soda and borax gives transparent beads, with salt of phosphoras a traoslooent glsA 
Analysis gave — 

5i Si Ca % & tL 

1. 7415 0-84 17-62 tr, O'BS 789 = 100*48 

2. 72-62 1-24 1819 tr. 61 891= 98*47 

Analysis No. 2 was made on a specimen not perfectly free from ctnirallamit. 
Disregarding the small amount of alumina and potuh in No. 1, we have the oiygeD 

raUo Ca : Si : £[ as 1 : 7*85 : 1-81 or 4 : 8140 : 6 2, from which Prol How draws the 

formula Ca^Si 1 4.6£[=:Si 74*26, Ca 1 8*86, fi 7 '87. Considering the water as bsK 
the ratio of the oxygon in all the bases to that of the silica is as 1 : 8*2, approximit' 
ing to that of Edelforsite, Ca Si or 1 : 8. The name eyanolite is in allusion to the 
blue tint which distinguishes this mineral from its associates. 

2. Centrallauite occurs in spherical concretions between the eyanolite and the 
rind. The concretions when broken have a Umflllar structure and consist of pistes 
divergiog from a centre ; the plates have a pearly lustre, but the mineral pssses 
into an opaque white form. Centrallassite has a white, sometimes yellowish, color; 
translucent, transparent in thin plates; brittle; lustre sub-resinous; hardness^S-S; 
sp. gr.=2'46 — 2 46. In matrass yields water, becomes opaouo and silveiy-white. 
B.B. fuses readily, with spirting, to an opaque glass, with the fluxes gives a dear 
bead. Decomposed by cnlorhydric acid without ge'latiniiing. The result of tvo 
analyses were : — 



Si 


SI 


Ca 


ftg 


ti 


tL 


6905 


100 


27-86 


0-20 


undet. 


11*40 


68-67 


1*28 


27*97 


0-18 


0-69 


11*48 = 100*07 



The oxygen ratio of the mean of these analyses for the lime, silica and wsier ii 
1 : 8-91 : 127=4 : 15-64 : 608, from which Prof. How deduces the formula Cs^SiH 
6£[=Si 69 06, Ca 29*20, !l^ 11*74. From two determinations of the water sodas 
estimation of the silica, the opaque mineral was proved to have the same composi- 
tion as the transparent variety. 
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nniU. The narrow band enveloping the two preceding minerals (an eighth 
ch in thickness) was an opaque mineral, translucent in very thin fragments; 
>us; lustre sub-resinous, resembling white or yellowish-white wax; H.=8'5. 
ibie without intumescence. It was imperfectly decomposed by chlorhydrie 
'wo analyses gave — 

Si XI Pe Ca Sg fi: ft 

5813 1221 101 949 1-83 037 1596=9900 
5702 1311 1-27 1015 1-91 widet. 1542=9888 

n and potash in No. 1 were dissolved out by chlorhydrie acid — a fusion 
'bonate of soda was made to complete the decomposition. The loss in the 
} is supposed by Prof. How to be due to alkali not determined. The ratio 

I R fi, Si, fi is as 1 : 2 : 9 : 4, and gives the formula sCaSi-f 2atlSi*+12fi= 

;, il 14 60, Ca 11-96, S 15-38. 

ouTK [p. 834, 1— IV, VI]. — J. D. Whitney has described a peculiar variety 
nineral, which occurs in nodules in the Minnesota mine. Lake Superior (this 
], xzviii, 13). The mineral is quite compact and breaks with a conch'oidal 
; it is perfectly white and opaque, resembling in physical character the 
smd most close-grained marble. lL=4-5 ; sp. gr. 2*983. Analysis by Cf F. 
;r gave — 

Si Pe.Xl <5a B(loss) fi 

87-41 0-85 2511 21-40 573 = 100. 

11a has in his collection, a crystal of datholite from Baveno, 4^ inches long by 
!S broad, and \\ inches in thickness.— (Wien Akad. Berichte, xxiz, 289.) 

•ORE.— See under Natrolite. 

LrrE [p. 93]. — ^F. Field has given analyses of three varieties of chloro-bro> 
iilver from Chafiarcillo, in the province of Atacama (Quar. Jour. Chem. Soc., 





Ag 


Br 


CI 


1. 


6822 


16-84 


14-92 = 99-98 


o 


66-94 


19-83 


13-18 := 99-94 


8. 


61-07 


83-82 


500 = 99-89 



ad a pale green color, and its formula is 2AgC14-AgBr. No. 2, of a darker 
ad of more frequent occurrence, is identical with Breithaupfs embolite, as 
d by Plattncr, 3 AgCl-{-2 AgBr. No. 3 was of a very dark green color, some* 
living a purple tint, its formula is AgCi-4-3AgBr. 

r the names megahromite and mikrobromite Breithaupt has described two 
loro-broraids of silver (B. xl H. Zeit., xviii, 449). I. Megabroniite. Lustre 
tine ; color siskin to pistachio-green, changing on exposure to the light, to 
i-gray ; streak pale green. Crystalline form cubic ; cleava:<e cubic, though 
nys distinct ; fracture conchoidal and uneven ; slightly malleable and sectile. 
5 — 3 ; sp. gr. 6 230 — 6-234. Occurs in compact limestone. Analysis by T. 

Ag Br CI I 

6419 26-49 9-32 tr, 

ations of Ag, Br and CI are as 2*26 : 1*26 : 1, or as 9 : 5 : 4=4AgCl+5AgBc. 
I a very strong resemblance to embolite in physical characters. 
iikrobromite. Lustre adamantine ; color between asparagus and g^enisb- 
n exposure becomes ash-gray and opaque ; streak white, translucent ; crys- 
brm, cubic ; fracture irregular, and without any regular cleavage ; xery sectil« 
tUeable. H.=2-6 — 3. Sp. gr. 575 — 676. Occurs with native silver in a 
»h-red compact limestone at Copiapo in Chile. Two analyses by Richard 
gave— 

A^ Br CI 

1. 70 28 12-85 17 87 

2. 69 81 12-44 17-76 

tie of Ag, Br and CI is as 4 : 1 : 3, giving the formula AgBf+SAgOL 
»ND SERIES. Vou XXIX, No. 87.*-BIAY, 1860. 
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[In thii eoonectioo it may be intoretting to notice the remailn of Domeyko npot 

the chloro-bromids of silver (Eleroentoe de MineraloffiA, 203). He sayt: "^ 

chloro-bromids Taiy in color, from grajiih'ffreen or yeUow, to aspungne ioA pi^ 

chio^een. In general the epedmens that nave a yellow color hare more bninM; 

and consequently less silyer, than those of a gray or pMiiy greep ^o^^^ AnsIjrsBi 
of three - . .. ..-.._. .v 

meyko: 



r'^"-" 


Aga 


AgBr 


Ag 


Br 


CI 


1. 


51-00 


49-00 


B 66-68 


20-86 


12^2 


1 


62-80 


47-20 


z9 64-84 


20-09 


18-07 


8. 


51-00 


49O0 


-B 66-68 


20-86 


12-63 



The ratio of the atoms of Ag, Br and CI in Nos. 1 and 8, are aa 2^ : 1 : H or 7:S:i 
giTing the formula 4 AgCl+8 AgBr. No. 2 has the ratio 2i : 1 : li or 6 : 2 : 8, gmof 
Ute some formula as Breithanpt's embolite, 8AgCl+2A^Br. Domeyko also giTn 
four analyses of the grayish green Tariety which occurs m maseea an inch or men 
in thickness. Of these Nos. 4, 6 and 6, as analyied below, were from Chsflanilb 
and 1, from Quillota. All the specimens examined were remarkably homegvisoai 
and pure, some of them as translocent as wax. 

Br 



4. 
5. 
6. 

7. 



AgCl 
72-9 
66-6 
81-4 
66-4 



AgBr 

271 « 

84-4 =;: 

18*6 B 

88*6 = 



Ag 

70-44 
69-14 
71-94 
69-28 



11-68 

14*68 

7-92 

14-80 



CI 
18-08 
16-28 
20-14 
1642 



Ratio. 

9:2: 1 

7:2: 6 

20:8:17 

16:4:11 



If we DOW recapitulate these together with Field's analyses and tbe analjtes of tbi 



three species of Breithaupt, in we order of the increase of 



wena?e: 



Pearly green, Chanaroillo, (6), 



(«). 
(*). 



Mikrobromite, Copiapo, 

Pearly green, Quillota, (7), 

<* Chafiardllo, (6), 

Light fp-eeo. 



Embolitc, 



M 



U 



Yellow, • 

Megabromite, 

Dark green, Chaflarcillo, 



ndS 



(I and 8), 



71-94 
7044 
69-84 
69-28 
69-14 
68*22 
66-94 
66-86 
66-84 
66-68 
6419 
61-07 



Br 

7-92 
11-68 
12-89 
14-80 
14-68 
16-84 
19-82 
20D8 
20O9 
20-86 
26-49 
83-82 



a 

20-14 
18-08 
17-77 
1642 
16-28 
14*92 
18-18 
18-06 
1807 
12-62 
9*32 
6*00 



Domeyko. 

m 

Xiiller. 

Domeyko. 

« 

Field. 

•» 

Plattner. 

Domeyko. 

« 

Riditer. 
Field. 



Here then are ten distinct diemical compounds formed by the union of Tarioos pco- 
portions of AgCl and BrCl, and so for as known, they all crystallize in Uie waoo- 
metric system. As both hromyrite (AgBr) and herargyrite (AgOl) crystalliM in 
the mooomotric system, and as CI and Br are isomorphous and may replace each 
other in an infinite number ofpropcrtioDs, it is well to ask, where we amdl stop in 
the making of new species. Tnc nve yoricties which we have quoted from Doioej- 
ko, together with the two yarieties analyzed by Field, deserye to rank as speciei 
quite as much as embolite, megabromite, and mikrobromite. Tbe yarieties of oiloio- 
bromid of silyer seem to shaue insensibly into each other — the specific grarity jd* 
creases, and the color deepens in proportion with the increase of bromine. We haft 
already the name embc^te admitted in the science, and if the native chloro-bromid 
should be found which has the ratio 3:1:1 or AgCl+AgBr, it would haye tin 
same right to be ranked a species as dolomite, but we protest aminst making tn 
or more species of Ag (Br, Cf), for the same reasons that we shomd protest agiisit 
making distinct species of all of the yarieties of dolomitic limeatone.— o. j. b.J 



Pe 
148 



FKEQUsoiriTs [p. 860, in].— R. Weber has analysed fer^utoniie from Weit 
Greenland (Pogg. Ann., CFii, 690) : 

€b fin £Sr t Ce 

48-84 0-86 6-98 88*61 3-06 

This, although difiering tomewhat from the former 
mineral to be distinct from the lforw^;iaa tyritf. 



0*86 = 99-61 
by Hartwall, profes Ai 
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FKAmcumn [p. 166, I, YII]. — ^The chemical composition of this mineral has 
been carefollj studied bj Rammelsberg (Pogg. Ann., eyii, 81 2\ and the causes of 
enor, and the disagreement in former analyses pointed out. nis analyses, partly 
from massire, and partly from cfystallized specimens, gave : 

1. 2. 8. 4. 5. 

/Fe 64*28 6582 64*92 68*40 64*64 

G.«5*21jlln 18*08 18*87 13*28 18*81 

(2n 2609 26*83 25*61 



108*88 108*61 108*96 
Analyses 4 and 6 were made by Schulz in Rammelsberg's Laboratory. The mean 
ii Fe 64*61, Sn 18*61, 2n 26*30 (excluding 2n in No. 4) =103*62, equal to 

Fe Mn Zn O 

46*16 9-38 20*80 26'16 =: lOOOO 

Eqniyalents, 4*8 1* 1*8 9*8 

Ae atomic proportion between the metals and the oxygen is 7*6 : 9*8^1 : 1*2=6 : 6 
or R&06. Kammelsbeig prores by experiment that at least ^portion of the man- 
^[anese must be sesauioxyd, and after the consideration of several hypotheses in 
■regard to the oxydation of the iron and manp^ese, which show the impossibility 
of the composition of the mineral oorrespondmg to the spinel formnlai^ he is led to 
•Mome the vhoU of the manganese to exist as seequioxycL He then calculates the 
«>zy^^ remaining, after deducting that united with the one and manganese, as be- 
l^'nging to the iron. This giyes— 

« Ozygea. h Os]rg«B. 

UvL 18*61 418 K,.., 18-61 41S}i«^ii 

Fe 31-64 9-48 P'^^ 2760 6-26 f "^* 

*'e 29*66 •Wln.Kfi W»l ''WIiq.iiii 

2gk 26-80 6-00 f"*** 26-80 6-00 f"'* 

lOOKK) 26*16 99-62 24-76 

Oolamn 6 is a correction of the calculation so as to make the oxygen of the prot^ 

oxyds and sesquioxyds equal, and corresponds to the amount of iron found in the 

an^Tses. The oxygen thus calculated diners but 0*4 percent from the total oxy^^en. 

T^e calculation of the compound R&O^ in whicn Mn:Zn:Fe=l : 2: 5 gires 

Pe 46-24, Mn 8*92, Zn 21*02, O 24*81, or Fe 64*66, Sn 12*80. ZnO*26 1 9=1 08-66, 
corresponding yery well with the results of the analyses, and giving the formula 
(^e2in)'(Felln) or It'S. Rammelsberg considers the isomorphism of BS with 
&'fi as a necessary consequence of the isodimorphism of the oxvds ft and S, already 
abown in his recent investigations on hornblende, auffite, and the different varieties 
of apeeular and titanic iron. [An analysis of Jranielinite, made by the writer in 
tike antomn of 1868, gave results agreeing very nearly with the composition obtained 

hf Rammelsbei^, viz. Fe 66*06, fin 14*77, 2n 28*30, insoluble 0*80=103*12.— 
o.j;b.] 

Oaleka [p. 86, n— IV, VII].— The so-called tte{nmannit$t ahready referred to 
aialena by n^nnffott (TJebersicht, 1866, 109), has recently been analyzed by Schwars 
{Amsff, wien. iimd. Ber., xxv, 661), with the following rssults: 

PbS AB^Si SbS, ZnS FeS 

76*48 9-26 0*77 11*88 210 = 99*98 

Another specimen gave 2 p. c less lead, a trace of zinc, and scarcely any arsenic, 
hot contained a lai^ge amount of antimony. In a third sample a snuEin portion of 
iflver was found. From these f&ciB Prof, Reuss draws the conclusion that sulphid 
of lead is the onJy constant constituent, and that iteinmanniu is an impure galena. 

QAKKtr [p. 190, I — VII].— Analyses of lime^ron-aamet from the Schischimsk 
Htsi (1.), and from Achmatowsk (2.), and the grosftuar from Uie Sliidianka River 
(8), made under the direction of N. v. Iwanow in the Mining-Department Labora- 
• tnrj in St Petersburg gave (Kokacharow, Mat Mia Ruaslands, iii, 79): 
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Si 21 Fe Ca fig &n 

1. G.=:8-^98. 85-21 tr. 8411 80^6 tr, lr.=100^8 

9. 8722 604 2481 8107 0-49 fr.= 99.6X 

8. 0^8-427. 40-99 14-90 10*94 82-94 0*98 —=100^5 

An extended notice of the occurrence of garnet in Rossia, with description of vo' 
terestio^ crystali is given bj Kokscharow in his Materialen zur Kinenlogie RaR»- 
linds, ill, 1 — 40. 

• 

GsESDOEFrrrB [p. 58, YII]. — Dr. Genth has detected cryatals of this miDeral <k- 
curring as an incrustation upon partially decomposed galena and blende at Pbonii- 
yille. Pa. The crystals are cubes with octahedral planes, and sometimes, thoo^ 
rarely, pentagonal dodecahedrons are found. — This Jour., [2], xzriii, 248. 

GLAsmmc [p. 865, III].— Prof. "W. J. Taylor refers to platerite, with a qoefj, • 
sulphate of ammonia and potash from the Chincha Islands. It occurs in concre- 
tions a half or three-quarters of an inch in diameter. Color yellowisb-wbite: 
atrncture crystalline ; taste pungent and bitter ; opaque ; permaneot in air. Hard* 
ness 2. KB. blackens and fuses with difficulty, giving a white bead. The renlti 
of two analyses were : 





80i 


NH*0 


EO NaO 


1. 


48-40 


5-87 


48-45 1^8 s 98*90 


2. 


4830 


5-10 


46*49 = 99-89 



Both ipeciroens contained traces of organic matter. The oompoeitioo gives the for- 
mula (NH«0, KO,NaO)SO', which differs from that of glaaerite only in bsTingi 
portion of the potash replaced by ammonia and soda (Proc. Acad. Nat Sd. PtiOftd, 
Nov., 1859). 

Hallotsitb [p. 251]. — Noggerath has described as a variety of opal, a mine- 
ral occurring; in a soft gelatinous state in trachyte in tlie opal mine at Cierveita is 
Hungary ( Verhand. d. natjurhist.* Ver. d. Rhemlande, xv, cii). Upon exposure to 
the atmosphere the mineral hardens, and its characters approach those of jasper- 
opal. Analysis by Landolt showed the mineral to lose 5*30 p. c. by drying over 
sulphuric acid, and the dried substance gave : 

gi £lFe U £[ 

,46-96 36-56 tr. 1610 = 99*62 

[Assuming the iron to be an unimportant ingredient, this composition correspoods 
to the varieties of halloytite from Anglar and Housscha (Min., p. 151, anaL 1, 1'y— 

G. J. B.] 

Hatcsike [p. 894, ITT, IV]. — Analyses of very pure hayetine by Reichardt (Kopp'i 
Jahresbericht, 1858, 787): 

Bo Ca ]S'a 3 CI InsoL fi* fie 

1. 5205 11-56 tr, 053 0P4 33-53 138 

2. 5U-42 1210 tr. 107 1-21 067 83-67 0-87 
(a) by llic difference. (6) expelled at a red hent (c) expelled at ICC C. 

No. 1 was a specimen from the German importers, and 2 was received direct from 
Lima. Reichardt gives the formula CaS«+10fi. An analysis of hayetine byF. 
W. Helbig (Dingler's Poly tech. Jour., cxlvii, 319) gave B 46 46, Ca 14 03, Xa 5 17. 
£[ 32 61, NaCl 1 89, fig and Si traces. Additional analyses of the commercial arti- 
cle are given in Barreswil's R^peretoire de Chimie Apphqu^e, i, 215. 

Hematite [p. 113. 11, III, IV, VII].— A specimen of tabular crystalline hcmatitt 
from Vesuvius analyzed by Rammelsberg ( Pogg. Ann., cvii, 453) gave Fe 98t'5, 
Mg 1-40=99-45. It contained no protoxyd of iron. 

Analyses of hematite from the Lake Superior region by Prof. J. D. Whitney (tJa 
Jour., [2], lutviii, 18): 
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iMolable, 
Iron, 

^^^^^'^^^^ 129-67 28-98 2960 2766 2808 2920 

• Meaa of three cloteljr-afreeing determinations. 

I. from the Jackson Mountain, II from the Cleveland, and IIL from the Burt or 
Lake Superior Mountain. 

HoMidiLimi [VII]. — This mineral was referred to hamhardtite in the lost sup- 
pleroent, but the recent analysis of Richter, published by Breithaupt in the B. u. 
H. Zeitung, zriii. 821, g^ives its composition as Fc 26-81, Cu 48*76, S 80 21, and 
the formula (Cu»S)», Fe«S»-f-2Fe8. Sp. gr. 4-47— 4 48, (Breithaupt) [The identity 
of crystalline form of this mineral with chalcopyrite, together with its less degree 
of hardness, and the difSculty of obtaining it pure and free from admixture with 
dialcopyrite, would seem to indicate that it mignt be a product of decomposition of 
this latter species, or perhaps a mixture of this speciea, with some of the richer sul- 
phids of copper, such as erubescite or copper-glance. It is interesting in this con- 
nection to note Or. Oenth's remarks upon the occurrence of hamhardtite with cop- 
per-glance and chalcopyrite at the Pioneer Mills mine (this Journal, [2], zzviii, 248). 

J. B.] 
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HoENBLiirDK [p. 170, I — IV, VI, VIIl— A. Enop has published a description 
and aeyeral analyses by himself and W. Hoffman ot an interesting soda hornblende 
firom the serpentine rock at Waldheim in Saxony (Ann. d Chem. u. Pham., ex, 868). 
Color leek-green; ^«naluoent ; occurring in yeins of an inch in thickness and resem- 

fra 

12-88=100-06 Knop. 
12-61=100-42 Hofifmann. 
12-98=10112 
(a.) Mean of two determinations. 

It lost 0^6 per cent by ignition. [The analyses give too much silica for the horn- 
blende formula, but this may be accounted for on the supposition that the mineral 
was partially decomposed, when treated by hydrochloric acid to free it from adher- 
ing carbonates. The large percentage of soda is remarkable.— o. j. b.] 

loDTEiTB [p. 96, 606]. — An analysis of iodyrite from Delirio's Mine, Chaf&arcillo, 
afforded F. Field, Ag 4698, 1 64-02=AgI.— (Quar. Jour. Chem. Soc., x, 241). 

laTDoemxi [p. 19, 1]. — Analyses of iridosmine from various localities by Deville 
and Debray (Ann. Chim. et Phys., [8], l?i, 481). 

Ir Rd Pt Ru Os Cu Fe 

1. Columbia, 70-40 12-80 010 — 17-20 — — =100* 

2. - 67 80 0-68 687 85-lOa 0^6 010=100 06 

8. California, 6860 260 060 4340 =100- 

4. Australia, 68-18 804 622 83-46 0*16 =100* 

5. Borneo, 6827 264 015 8894 =100* 

6. Russia, 7720 0-60 1-10 020 2100 tr. =100- 

7. •* G.=18-9, 43-28 6-78 062 849 4011 078 099=100- 

8. ** G.=18-8, 64-50 760 280 2290 090 1-40=100- 

9. •* G.=20-4, 43-94 166 014 468 48-85 Oil 0*63 =100* 
10. " G.=20^6, 7036 472 041- 2301 021 1-29 =100^ 

(a.) Id tbif analjrsia, the oualum was determined directly, in the others bjr difference. 

lRO:f [p. 17, II, VII].— F. A. Genth describes in this Journal, [2], xxviii, 246, a 
specimen of what appears to be telluric iron. It is said to occur near Knox villa, in 
Tennessee, although its exact locality is not known. It contains neither carbon, 
phosphorus or sulphur, and its peculiar appearance together with its being assoeiated 
with a silicate of magnesia, iron and lime, render it probable that it may be a genu- 
faig specimen of naiive iron. Dr. Genth describes the mass examined, to have been 
aboat one and^ half inches square, and three-eights of an inch in thickness. The 



S74 Eigkik at^kmeni to Iknu^M BRnermbgif. 

iron had a gnjidi-white eolor, a haddy frMtore, tad hK6k» maStj ioAo 
whidi thouKli oTtUUiDe, did not ibow anj diltiiiet phiieiL U wm woA^ teueAw 
scrmtdiiDgfloorn^- lairtre emineDtij meUllic. BMdilj diMolred by iiitm adi 
Compotitioo :— • 

Fe Hi Go Ifg Ck Si 

' 99-790 0*140 <r. 0-OSt 0-121 0O76 «- 100*148 

A similar mineral has be€o roeeivad hj Dr. Gcoth from If ortbani Alahama, and il 
is esceedin^j desirable that more definite infonnatioo should be obtainad in ngtrd 
to the locality and mode of occmrence of this problematieal sabstaooa. 

KnuaoTaira [p. 98, TV]. — A specimen of dilorid of nlTcr from the "BepobB- 
Lna Mine," ChafiardUo, analjaed by F. Field (Qnar. Joor. Gbcm. 86a, z^ SS9) coa- 
tained: 

Ag a 

76-27 24-78 =s AgCO. 

LiBaAnosm [p. 287, II, yiI].^Vom Rath ffires as the eompodtioa of the Is^ 
rtdariU ftom the gabbro of Marmorera in Ghmnbikndteo: 

Si Si «e (k iKg ft fTa 

0;i-2-S4a 56^46 22*18 4-28 9-68 1-80 1*64 6-78sI0Dt0 

Hiis BUMial loei 2-78 p. a oo ignitiao/-Zeitsdi. d. dantedioD gKHog. QmdkAtdL, 
ii.248. 

LaaiMUUia [p. 4201.^Analyses of itMAsnOt from Oei%o m Portafoese Afifies 
by Hf^Miknar (U (Qow. Joar.Chem.8oc,ii,242); frtn Libethen (2.)by B#r- 
gemano. and from Nischne^Tbgilsk (8.) hj CbTdcmos (Kopp'a JahiaabmM, 18^. 

On P As 6 t^ C 

1 n«w>« J 87-21 28-78 4*08 >«10000 

1. uongD, ^ ^jj^ j^^ ^^j aslOOOO 

2. Libethen, 88-29 28-48 2*80 4-04 s nW 
8. Nischne-Ti^ilalc 84-47 2948 tr. 8-88 1-77 0-82=100^22 

LILLITE, JUuu (Wien Akad. Ber., zxy, 550).^Tbb name has been ffiren bf 
Reusa to a mineral which oocmrs at Pnibram in Bohemia. In ^ysical (&ffacien 
it resembles glauoonite, and appears to be a product of the decomposition of pyrite. 
It is on amoiphous, lustreless, earthy substance, haying a hardness = 2, and «p. gr. 
8*043. Color bladdsh-ffreen, in toit fine powder under the microeoope is leek- 
green by transmitted li^t. Material selected as pure as possible gare Payr on 
analysis: 

Si ¥t OaO FeS(in8oL) fi[ 

82-48 64-96 1-96 0*68 10*20 = 100-22 

On treatioff the mineral with nitric add, Payr found after ignition and makiii; 
allowance R>r the water, the sulphur of the pyrites, and the carbonic add, that the 
iron in the mineral had absorbed 8*48 per cent of oxygen, so that deducting this 
from the 64*96 Fe we have 61*68 per cent of ironplus ozygra. Tlids gives a total 
of 96-79, a loss of 8*21 per cent in the analysis. The author places the spedes near 
hisingerite and cronstedite. It corresponds yery closely in chemical composition 
with the yariety of hisingerite from Kiddarhyttan in whidi Rammelsbenr foood 
(Min.,p.290): 

Si ¥b fe Gti i[g ti 

88-07 84*78 17*69 2*66 0*46 11*64 

Maonssiti [p. 447, II, III]. — Analyses of the magneaite from Snarum and Fiank- 
enstein by T. Scheerer (Jour, t prakt. Ohem., Ixxvi, 424) : 

Ag ]^e Ca 

Snarum (ciystallixed), 62*18 46*66 0*78 0*48 = 100-00 

Frankenstem (amorphous), 66*84 47*48 — 0*22 = 100-00 

The small amount of mechanical mixture, amounting in the Snarum spedmen to 
0'05--0*1406 per cent, and in the Frankenstein specimen to 0*048 p. c, have bscn 
subtracted firom the aboye. 
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[AONOFERRITE.— IUiiunelsberg(Pogg. Ann., crii, 451) gives this name to 
octahedral iron which occurs ioterlaminated with hematite, in the fumaroles 
aed at VesoTins after the eruption of 1865. His former analyses showing the 
lence of a considerable amount of magnesia are contained in SuppL VIL Two 
itional analyses of portions selected out by means of the magnet from the 
[j pulyerized mineral gave : 

Fe "Ag Cu Insol. 

1. 0.=4-568. 82-91 1360 0*99 251 = 100-01 

2. 6.=4*688. 88*30 18-41 0*59 2*00 = 99-80 

ch, excluding the ozyd of copper and maolnble portions, giyes (1.) Fe 85-92, 
14-09=10001. and (2.) Fe 86-61, Ag 13-17=s99-28. 
lie former analyses (SuppL YII) thus calculated are: a. Fe 86*96. ilLg 12*59=: 

15; b. Fe 8420, % 16*00=100-20; c. Fe $4*36. Ag 16-66=100. Analysis a 
I niade from selected crystals, b was a portion extracted by the magnet from the 
Kuated hematite, while e was a specimen thus selected from one of Uie older 
lurian hematites. Rammelsbeig considers the composition of the crystak as 
" Fe" in which probably m=3 and 113=4, the regular (monometric) form being 
to the isodimorphism of It and fi. 

[AEGAaoDm [p. 223]. — An analysis o( an authentic specimen of margarodite 
1 the original locali^ at Pfitsch gave Hlasiwets (Eenngott's IJebersicht. 1858, 

Ign. 

0*36 = 99*90 

ingott remarks that this composition may be represented by the formula ft Si-f 
Si. but adds that this is of little yalue. as on closer examination with the magni- 
the specimen prored to be an intimate mixture of a mica with granular quarts 
minute crystals of feldspar. [The mica from Lane*s Mine, analyzed by Smith 
myself, and referred by Dana to margarodite, is distinctly foliated and appar- 
y perfectly homogeneous. It is identical in composition wiUi the soMCuled 
garodite from St Etienne analyzed by Delesse (Mia, p. 224). — o. J. B.] 

UuoNiTX {Elderhortt), see Zine-bloom, 

[xoABROMirx {Breithaupt% see JSmbdite, 

[ixsoBEGMrn {Breithaupt), see JSmbdite. 

DspiGKXL [p. 62. 509. 1, n. III. V]. — Analyses of mispickel from Sahla in Swe- 
by J. Potyka (Pogg. Ann., cyii, 804) : 

S Fe As 8b Bi 

0.3=6*096. 19-13 34*78 43*26 1*29 014 = 9860 

se results giye the receiyed formula, FeAs^-f-^^Sa. differing from the analysis 
Behncke (Suppl III), which corresponded to 3FeS'+2Fe*As'. Potyka shows 
want of agreement between the analyses to be due to the jfact that mispickel 
Brs partiid decomposition by simply boiling in water. The sp. gr, of small frag- 
its he found to oe 6-048—6-047. that of the powder boiled K>r some time in 
er was only 6*819 to 6'874. and on examination of the water appreciable quan- 
• of sulphuric add. iron and arsenic were found in solution. 
'. y. Hauer obtained in two analyses of mispickel from Kindberg in Styria: 

Si £1 Ca Fe As S 

6-0 10 0-3 30-8 43-2 18*9 = 99*2 

0-7 0-8 tr. 82-7 46-0 210 = 997 

fthrb. d. k. k. geolog. Reichsanstalt in Eopp's Jahresbericht 1 1868, p. 678. 
ooording to Daubr6e (Compt Rendus, 1858, xlyii, 959) the lignite of the ter- 
r formation at Lobsann (Lower Rhine) contams from 0*002 — 0*0008 per cent of 
oic. and on dissolying the bituminous limestone from the same locality a fine 
irphous residue (amounting to about 2 p. c) is obtained, which giyea toe reac- 
s of mispickel 



376 Eighth Supplement to Dana's Mineralogy. 

MoLTBDATE OF Iron [p. 144, 1, II]. — ^The scHsJled molybdait ^ trow dwaribgd 
by D. D. Owen has reoeotly been ezaixiioed by Dr. OeoUi (this Jour., [2], STfii^ 
248), and from the yarying proportions of the iron — in one ease 86 p. c, m asotkr 
24*3 — he questions whether the substaoce may not be a mecfaanical mtxture of ao- 
lybdinc and limooite. 

Mo880TrrrE.^Seo Aragoniie, 

NAGTAorrE [p. 651. — Folberth has analysed the foliated-telloriiiin from Nagya^ 
It occurs in six-sided tables in a pearl-gruy quartz, and has a specific graTity =6-68. 
Treatment with sulphid of carbon extracted 26 p. c of the amount of snlphv. 
Two analyses gave ( v^erliandl. d. siebenbC^. Ver. 1 NaturwitainBch,, tui, 99, k 
EenngotVs Uebersicht t 1866-7, 179): 

Pb Au Sb 8 Te Se 

60 83 5 84 3-69 976 17-22 *r. =: 97-S4 

60 27 5-98 8-86 9*68 18*04 fr. = 97-88 

differing Tery materially from the previous analyses by Klaproth, Bnndcs and 

Schonlein. 



NATaoLiTX [p. 827, VI, YII]. — A variety of transloscent natroliie from Fassa in 
Tyrol, analyzed by Hlasiwetc, gave the following composition (Kenagotfa Usbo^ 

sicht, 1858,72): 

Si XI Ca ftg STa A* fi* 

43-34 27-43 8-60 040 9-00 1080 01K) = 99*97 
(a) basic water. (6) liyfroscopic water. 

agreeing very nearly with the composition of galactite, which has beeo shown to bs 
a variety of natrolite by Dana and Ueddle (SuppL I and III). 

In au article upon Sprcustein (natrolite) (Pogg. Ann., cviii, 481) Scfaeerer sbovi 
the cause of color, of tne red and brown varieties of this mineral, to be doe to lae- 
chanical impurities. A microscopical examination of several varieties showsd that 
only the perfectly white specimens were entirely free from mechanical mixtora 
The white varieties were perfectly decomposed by chlorhydric acid giving a homo- 
geneous jelly, while witli the colored varieties the gelatinized mass always oootaioed 
suspended more or le«ia of uu opaque white powder. If however, the decomposi* 
tion was made with nitric acid, this powder retained the original color of the natro- 
lite. A separation of tlie insoluble powder on some twenty grams of the minend 
gave material to determine the clmracter of this substance. The results of two 
analyses prepared from different varieties gave : 

?i XI Pc ft 

1. 1 58 70 75 0-77 1470 = 99'80 

2. 0S2 82-56 1*52 15'00 = 99*90 

These give tlie formula Bll. and the powder is diaspore in which a portion of ths 
alumina is replaced by iron. The quantity of this mineral in the specimens of na- 
trolite analyzed by Scheerer varied from 4 to 7 p. c. This will explain the reason 
of the different analyses of Spreustein differing from each other, and also from pore 
natrolite. The following analyses may serve as examples. L Crystallized color- 
less natrolite fiom Brevig analyzed by Dr. Sieveking in Scheerer*8 laboratory. IL 
Dark brownish-red Spreustein from on island of Brevigfjord, by Scheerer. 

Si XI Pe Ca JTa fi 

I. 471G 26 13 053 053 16'60 9*47 = 9942 

II. 44-60 3005 098 083 18-52 9-93 = 99-81 

II. contained 6f p. c of diaspore, which when subtracted from the above gave 

Si IT 47, Xl 2G 83, Pe 060, Ca 88, Na 14-42, ti 9-61=99 81 ; this is almost ex- 
actly the composition obtained for I. Scheerer adds that the so-called brttneiU 
(Min., 327, anal. 14, 15, and 16) is nothing more than natrolite, which ooataioss 
considerable percentage of diaspore. For the further consideration of the disputed 
points upon the paramorphous nature of Spreuitein (Palao-NatroUth) see the origi> 
nal paper in Pogg. Ann., cviii, pp. 416 — 436. 
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KxPRSUNv [p. 282, IIJ. — P. V. Pasirewsky has analyzed the elceolite which it 
stoctated with cancriDite, zircon and other minerals in the Oraphite-Mine at Mariin- 
kaja in the Tunkinsk Mts. (Kokscharow Mat Min. Russland^, III, 78), and J. P. 
jmboll has described the same variety of nepheline, occurring with sodalite at 
alem, Mass. (this Jour^ [8], xxiz, 66) : 

Si £1 Pk 6a % 'tfB, i. Ign. 

1. Mariinskaja, 4494 8029 072 116 016 2180 148 =100-^8 P. 

2. Salem, G.=2-63. 44-81 82-80 tr. 0*40 16-48 6-50 l'4l=100-91 K. 

Ifiekel and Coppery aneniuret of. — This ore, mentioned by T. Sterry Hunt (this 
our., [2], zix, 417) as a mixture of dofneykite and copper-nickel, has since been 
loroughly examined by both Prof. Hunt (Rep. Oeoi Survey, Canada, 1853-6, p. 
88) and Prof. J. D. Whitney (this Jour., [2], xxviii, 16) giving analyses which con- 
rm the above conclusion. . 

NiCKBL-OTiiVrnB [p. 286, VII]. — An ore, apparently an injure variety of this 
lineral, is described by T. Sterry Hunt (this Jour, [2], xix, 417, and Rep. Geol 
orrey, Canada, 1868-6, p. 889), as occurring with the nickel ores of Michipicoten 
sland. Lake Superior. * 

OuGOCLASK [p. 239, 1]. — Vom Rath has given analyses of oligocIaMe from the 
raDite of Albul<iberge, . and. also of a compact litne oligoclase from /the diorite of 
*ix-Rosag, in Granbiindten (Zeitschr. d. deutsch. geol GeselL, ix, 226, 269) : 

gi £l aPe Ca % £[ ^a 
Albwlabei^c. G.=2*726. 6201 2116 264 868 78 4-83 694=^00 29 
Pix-Rosag, G.=2886. 57-64 2299 8-92 809 0-37 179 6-26=10006 

rhe analyses were made on the if^iited mineral. TJie specimen from Albulaberge 
o8t 1*05 per cent, and that from Piz-Rosag 1*82 per cent on ignition. 

The leek-green feldtpar associated with pyn'hotine at Bodenmais (Bavaria) has 
>een analyzed by Potyka (Pogg. Ann., cviii, 366). It is triclinio, nnd has the char- 
icteristic stria on the cleavage surfaces. Sp. gr. 2 604. Composition : 

Si 3tl *e Ca Sg S: Sra 

6812 19-78 1-61 0*66 .018 12-57 2 11=99-87 

rhis ftivea an oxygen ratio of ft : S : Si, of 1 : 2*86 : 1017 or nearly 1:3: 10. — a 
ratio intermediary Between that of oligoclase and orthor.lase ; the sp. gr. (2604) 
is also between that of oligoclase (2*66) and orthodase (267). 

0KTB9CLA8E [p. 242, II, III. V — VII]. — J. D. Whitney has analyzed the interest- 
ing crystallized ort/wclate which is associated with native copper, calcite and the 
eeolites in many^^f the Lake Superior copper mines (this Jour., [2], xxviii, 16). 
It occurs in distinct crystals of a reddish flesh color, having a striking resemblance 
to stilbite. The crystab are rarely as nftich as ooft-tenUi of an inch in length. 
imposition : 

Si XI Pe »n Jfi: Sa 

66-46 18-26 0-67 ir. 16 21 0-66 = 10014 

OssBSKiTX {Breithctupt), see Aragonite, 

Pkctolitb [p. 306, II, HI, VI, VII].— •Analyses of three specimens of the very 
are variety of this mineral from Bergen Hill, N. J., by J. D. Whitney (this Jour., 
2], xxix,205): 

Ca An f'e 

3812 0*66 2-6 

8288 116 

82-88 1-24 

(a) B]r the diflTerence. 

Tie direct determination of the water on the substance dried at 80° C. gave, for 2, 
-(»8, and for 8, 2-76 p. c. These results agree very closely with the previous analy- 
Lb published bv Prof. WhHney (Min., anal. 6). Specimen 3, from the Wheatley 
loUection in Union College, was considered the purest, and the analyst gives 
SETCOND SERIES, Vol. XXIX, No. 67.— MAY, I860. 
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Um oiygco niio for fi, fTa, Ca, Si ms 1 : 1-06 : 8*83 : 11-84 or DMuij 1 : 1 :4:lt,« 
the forfDulA, ms ezprMMd hj ProC Wbitnej, £ra'Si4-HCa«Si*+sk=fii Htl, Ol 
83*78. tiTa 8*88, tL S*14. This corresponds much better with the refohs eblMl 
than T. KobeU*B fonnoU, in whicfa the oxTgen ratio it 1 : 1 : 4 : 11. 

Proi Whitnej calls attention to the relations of pectolite to epodu m aDe, nd thi 
to wollastooite and pjroaeoe, the latter oonDection being more apparent wha te 
formula is written (Ca|, jfaf fii)*Si' or B«Bi'. 

Panmnt [p. 296, II. IV, V].— A new analysis of jMitmiM from Zennattbf TkIv 
IUr, gare (KomgoU's Uebersidit 1 1868, 88): 

5i 21 ll'e JfiLn ftg ]Q[ 

8826 11-69 ' 7*20 <r. 8618 12*18 = 99*S1 

no^ differing materially from the preTions results of Marigoae, Schweiaer and Mae- 
Donnel. For an extended discussion of the chemical compoaitioQ of this miocnl 
by Dr. Kenngott, see loc. cit, pp. 62 — 66. 

PaoLxarrB (p. 261].— F. A. OenUi describee (this Jour., [8], smii, 261) nftsMf 
as occurring in the coal mines of Schuylkill Co., Pa., in yellowiih white scales wkkk 
become of a snow white color, and pearly lustre, on being treated with chlorMrie 
add. Under the microscope the scales appear to be dimniMMnfaic haTiog the pIsDa 
i'i and -l-t. The spedmens examined were from Tamaqoa near Puttanlle. Amly- 
sis No. 1, was made on the original mineral, in Nos. 2 and S the aobetaDoe had bsai 
previously treated with chlorhydric add. Noe. 1 and 2, were decompoeed by foBOfl 
with carbonate of soda— No. 8 by treatment with tulphoric acid. 
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giving the formuU Sl«Si«+6lt=Si 47*06, Si 89*20. A 1471. 

pBOSPBOcBALcrrx [p. 426, II, VI, VII]. — Bergemann has foimd arscDie tdd ii 
all the native phosphates of copper.— Analysis of the photpkoduUciU fiem IJoi 

Cu P As tt 

Phosphochaldie, 69*97 1 9*89 1*78 8 21= 99*86 

(Abstract from Pogg. Ann., civ, 190, in Kopp's Jahresbericht, 1868, 726). 

PrrcBBLxirDx [p. 107, IV, V].— Hermann has given (Jour. f. prakt Cbem., Ixxri, 
826) the name uranoniobite to the crystalliaed pitdiblende from Strdmsbdoi is 
Norway, previously described and analyzed by Scheerer (see Min^ p. lOd.anaLft.oD' 
der pitchblende). Scheerer remarks in his description (Pogg. Ann., Ixxii, 668) thit 
it is possible that the metallic ncids found in the analysis may be due to admiztors 
with a substance he calls Kiob-pelop$aure$ Uran-Mangonoxifdul (eolumhste of 
uranium and manganese) with which the pitchblende is associated ;— further inves- 
tigation is needed to establish its claims to be considered a distinct spedes. 

Hermann also gives a new analysis of the pitchblende from Joachimsthal : 

PbS Si £1 Fe Bi ^ t5 ^h ftn 6a Ag fi 
G.=r6-97. 2-84 2*45 033 188 1-23 6237 28*84 074 0-14 6-78 041 2*69 

with traces of arsenic. In the same paper Hermann communicates an analysis of 
the so-called pittinite (Pittinerz, Brcithaupt) from Joachimsthal. The mineral oc- 
curs in amorphous opaque masses of a pitch-blade color. It has an uneven and 
slightly conchoidal fracture, and a highly resinous lustre. Streak greenish-hrowo. 
n.=:4. Sp.gr. 616. Heated in tube yields water containing traces of flaoriet 
and ammonia; fused with soda on charcoal gives a globule oontainint^ lead and bis- 
muth. Easily decomposed by nitric add with separation of gelatinous silica oa 
evaporation. Composition : 

Si C Pe Bi Ph Ca fig S Insol 

600 6846 4-64 2*67 2*61 2-26 0*66 10-08 8*20=99*29 
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with traces of fluorine, ammoDia, phosphoric and carbonic acids. [This substsnce 
b eridently ver^ nearly related to pitchblende, and is probably a result of the alter- 
ation of that mineral Hermann endeavors to show tliat silica is an essential oon- 
•titaent of pitchblende and allied uranium mincrahi, but as most of these substances 
an amorphous, and as their composition varies considerably, it seems possible that 
the silica may be due to admixture with some earthy silicate.— o. j. b.] 

PiTTiNcrB. — See Pitthbletide, 

pLATiNnc [p. IS, I-^IV]. — Analyses of platinum from various localities, by H. 
StClaira Devilie and U. Dubray (Ann. de Chimie, [3], Ivi, 449): 





Pt 


Ir 


Rh 


Pd 


Au 


Cu 


Fe 


Xa 


Sand 


Pb(?)0s<felo8s 


1. 


86-20 


085 


1-40 


0-60 


100 


060 


7-80 


095 


0-95 


=100-25 


2. 


8000 


1-65 


2-50 


100 


1-50 


065 


7-20 


1-40 


4-85 


=100-15 


3. 


^6-82 


1-18 


1-22 


114 


1-22 


088 


7-43 


7-98 


2-41 


=100 28 


4. 


8550 


105 


1-00 


0-60 


80 


1-40 


675 


110 


2-95 


=10115 


6. 


'7985 


4-20 


065 


1-95 


0-55 


0-75 


4-45 


4-95 


2*60 


0-05=100-00 


6. 


n^ho 


0-85 


1-95 


1-80 


1-20 


1-25 


6-10 


7-55 


1-50 


0-55 1-25=100-00 


7. 


51-45 


0-40 


065 


015 


0-85 


2-16 


4-30 87-30 


300 


=100-25 


8. 


45-70 


095 


2-65 


0*85 


815 


1-05 


680 


2-85 85 95 


005=10000 


•. 


59-80 


2-20 


1-50 


1-50 


2-40 


110 


4-80 


25-00 


1-20 


0-80=10000 


10. 


61-40 


MO 


1-85 


180 


1-20 


1-10 


4-55 


26-00 


1-20 


=100-20 


11. 


77-50 


1-45. 


2-80 


085 


nndet. 


2-15 


9-60 


2-85 


100 


2-80 =10000 


12. 


76-40 


4-80 


0-80 


1-40 


0-40 


4 10 11-70 


0-50 


1-40 


=100 50 



(a.) Irldosmine. 

Noa. 1, 2, and 3 from Clioco (Columbia), South America; 4, 6, and 6 from Galifor- 
Dim: 7, Oregon; 8, Spain; 9, 10, Australia; 11, 12, Russia. 

For analyses of platinum ore from Goenoeng lAwack in Borneo by Pro! Bleek- 
rode see Pogg. Ann., cvii, 189. 

Prarm [p. 54, 1, IV]. — O. Rose has described a pseudomorph of nyrite* after 
yyrrhotine^ the crystals are six-sided prisms, two inches across and one inch in 
tliickiiess (Zeitscfanft d. deutsch. geolog. Gesellschaft, z, 98). 

pTBOMOEPHrrs [p. 400. II, IV]. — Analyses of Russian pyromorpkite by StrttTe 
(Blokacbarow, Mat aur Mio. Russlands, iii, 42) : 

PbCl Pb Pe,<5r Is V f 

1. Beresowsk, G.=6-7l5. 9-94 73 36 59 tr. 15 82 = 99-71 

2. Altai (Tomsk), G.=5-537. 1018 73-40 261 — 12*90 = 99 04 

PraoxETfi [p. 158, 1, II, V — VII]. — Reuss has described a compact white pyrox- 
ens from Obenrochlitz in Bohemia. Under the microscope it shows a crystalline 
atmeture. The mineral is snow white when pure, but sometimes has a lig^ht f^'cen 
color from admixture with chrysocolla, malachite and allophane. H.=5'5 — 6. 
0.=8'898. Decomposed by chlorhydric acid with gelatinization. Analysis by t. 
Fajr (Wien Akad. Bcr., xxv, 557) : 

Si Ca i\^ te ]fi[n 

6603 20-72 15*71 4*84 816=99*46 

Ptbrbotinx [p. 50, 1, II]. — Analysis of pi/rrhofine from Bemkastel on the Mo- 
•tlle by Baumcrt ^ve Fe 610, S 39*4, and no nickel (VerbandJ. d. naturhisL Ver. 
cL Rheinlande u. Westphalen«, xiv, s. Ixnxv). For observations on nickeliferous pyr* 
ifaotine from Suaram see Miiiler in B. u. U. Zoitung, zvii, 804. 

Quartz [p. 145, II — IV, VII].~Blnm and Carius have described guarU as pseu- 
domorph of eehttine, from Girgeoti. The crystals contained Si 98*80, SrS 1 78 
(Pogg. Ann., ciii, 628, in Kopp*s Jahresbericht, 1858, 745). 

Realgar [p. 81, VI]. — Analysis of realgar from Pola de Lena in Asturia, Spain, 
by Dr. Hugo Miiiler (Quar. Jour. Chem. Soc, xi, 242) gave S 8000, As 70-25. 

RipiDOLiTK [p. 296, 1, V]. — An interesting and peculiar variety of this minerml 
from Steele's Mine, Montgomery Co., North Carolina, has been described by Dr. F. 
A. Oenth in this Journal, [2], xzviii, 250. Composition : 
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Si 


Si 


Pe 


$•« 


fin 


A« 


fi 


24 90 


21-77 


4*60 


24 21 


116 


12*78 


10*69 



SAPomn (Nickl^).~For a more extended deacriptioo of this tilicaUiiotkad li 
tbe Soppl. Yll, see Ann. de Chimie, [8], Wi, 46. 

SaualpUe.^A tjwmjm for a Tarietj of zoisite from the Saoalp iD Caraithia. 

ScHvvura [p. 847]. — ^F. A. Qenth has found teheelUe at the Bangle Wat mCt* 
barrat Co., and also at Flowe mine, Mecklenburgfa Co., North Cvolina. At tki 
former place it occars in g^nular masses three-fourths of an indi m diameter; it 
has a pale yellowish- brown color, and a distinct octahedral cleaTage. Cbmpoatioo 
(this Jour., [2], zzviii, 262) : 

W gn Cu Pe Ca 

79-62 0-13 O-US 0*18 19*81 » 99-22 

The Tariety from Flowe mine was observed in crystals, in one case a roodific^iaa 
of the octahedron 1 , truncated by 1-i,— -crystal about three-tenths of an indi in lo^ ; 
another specimen, half this sise, had an orange color and i^as a oombioatioB of tks 
planes ^ and i-i. 

Another yariety from Flowe mine, formine what Dr. .Genth calls rkomhUtmif- 
ataU of lifiw, occurs in small indistinct crystus— the largest ODe-qnarter of an iocb 
long. Each crystal has a nucleus of wolfram, and the followiog planes are giTca: 
Z «-<« i't* 1* Mid \-X\ cleavage could not be observed. Dr. GtenUi dbea Bot IwUett 
these crystals to be pseodumorphs, and suggests that tungstate of. lime is diflMr* 
phous, — a conclusion which, though extremely interesting, we hesitate to accept ud- 
til tho subject has been more fully investigated. 

SKapmrmnc.— Observations on the crystalline structure of aerpentioe by Webiky 
in Zeit d. deutschen geol. Oesellsch., x, 277. 

SmTHsoNrrx [p. 447, 1, III, VIII. — For analyses of zinc qres from Axkaotts hj 
Dr. Elderhorst see First Oeological Report of Arkansas, pp. 147-161!. 

SooALrrx [p. 229, II, VT). — J. P. Kimball has published a deseriptioo and iBslf 
sis of sodnlite, from an erratic block of compact Ryenite at Salem, Mass. (this Joor^ 
[21. xzix. 67). The mineral was associated with elaBolite, orthoclase, fa^oUte, xiiroo, 
and albite(f) Occurs in cryBtalline, subtranilucent masses; deavnge indistind; 
lustre greasy ; color lavender-blue. Sp. gr. on three specimens 2*294, 2*80S, 2'S14. 
Chemical composition : 

Si atl Po ^a CI 
87 33 82 70 tr. 2431 6*99 = 101*88 

Calculating the chlorine to exist as chlorid of sodium we have : 

Si *l Po *ra Na Ci 

87-38 8270 tr. 1817 4'57 6*99 = 99*76 

corresponding very closely to the analyses of the sodalite from Litchfield in Mains 
by Whitney (Min., anal. 6, 6). Dr. Kimball remarks that the sodalite from both 
Litchfield and Salem, is found in erratic blocks, 'but the absence of cancrinite sa an 
associating mineral in the ISalem specimens, would seem to £&vor their being dcrifed 
from different sources. 

STaoTMXTXRTTK [p. 48]. — Prof. W. J. Taylor has described and analyzed a variety 
of Hroymeyerite occurring at Copiapo in Chile (Proc. Acad. Nat. Sci. Phila.. Not. 
1859). It is found in small six-sided trimetric crystals not larger than one-eigbth 
of an inch in diameter. Its hardness is 2*5 — S. Lustre metallic ; color dark f^teel* 
gray ; streak nearly black and shining. Sectile, crystals brittle. It occurs in ba- 
lytes in small cavities associated with quartz crystals, and upon the latter an 
implanted the crystals of stroymeyrite, together with email crystals of pyr ar gy ri te. 
Analysis gave : 

S Ag Cu Fe 

16-35 69-59 1112 286 = 99-92 

This composition differs materially from the published analyses of stioymeverite, 
although not more than the analyses of specimens from difierent localities vaiy 
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from each other. 6u and Ag appear to replace each other in this mineral in all 
proportions. The formoU is (6u, Ag, Fe)S. 

TALKOID, J^atcfiuinn (Mineralogie, 5te, Aafl. 256^.— The spany crystalline talc 
fitwn Presnitz described by Scheerer (Pogg. Ann., Ixxit, 821, this Jour., [2], xiv, 89) 
has been named icUkaid by Nanmann. It is snow white and broadly foliated occurs 
with mugnetite at Presnitz. Sp. gr. 2'48. Composition, according to Scheerer and 
Richter: 

Si £l te An da. iig tL 

1. 68-46 09 1-09 0-61 82 88 «-5« =r 99 64 

2. 68-70 006 101 089 081 8207 666 = 99-60 

for which Naomann gires the formula fig'Si'^-l-^ 

Tantalttb [p. 861, in— yi].~A. £. Nordenskiold has an^yzed tantalite froma 
w locality at Bjortboda in Finland (Pogg. Ann., cyii, 874) : 

Ta gn ]^e fin 

83-79 1-78 18-42 1-68 = 100*62 

tber oxygen ratio between the bases and the metallic acids is 1 : 4*88, most nearly 
resemblijig the composition of the Tammela tantalite. 

TsmrAXTna [p. 84, IR-— Voro Rath has published the following an^yses of ten- 
nmntite from Cornwall (Verhandl d. naturhiat Ver. d. Rheinlande u. Westphalens^ 
XT, a. Ixzii, in Eopp's Jahresbericht f. 1858, 680): 

Density. S Ca Fe Zn As 

la. 4-662. 26-22 46*88 640 188 18*72 =s 98-55 

lb, 27-18 44-48 688 1*48 2018=10000 

2. 4-69. 26-84 62-97 2*82 18 06 » 10019 

Ko. la is the direct result of the analysis — the mineral was associated with hlack 
oxyd of copper, and assuming the amount of this substance to be seven per cent, 
and ayeraging the analysis to one hundred, gives the result as in No. lb. Analysis 
No. 2 was by Bauroert. According to y. Rath, the ratio between the metallic sul- 
pliida and the sulphid of arsenic in tennantite is 6 :4, while the analogpus ratio in 
tetrahedrite is 4 : 8. 

TouaMALiNX [p. 270, II, IV, VII]. — Jenzsch (Pogg. Ann., cviii, 648) has examined 
a crystal of t<nirmaline from Elba which he considers to be optically bi-axial. He 
•uggests, from his investigations, that although the tourmaline crystals from Elba and 
Penig (Saxony) approach very nearly the hexagonal form, that they belong either 
to the trimetric or monoclinic system— a view previously suggested by Breithaupt's 
measurements. Breithaupt puolishes a prelimmary notice in the Berg und Hiitten- 
maonische 2^itung, xix, 93, of a forthcoming monograph on thfc subject. 

Teiphtlikx l^p. 406, 618]. — F. Oesten obtained from the analysis of a very pure^ 
apecimen of tnphyline from Bodenmais in Bavaria (Pogg. Ann., cvii, 488) : 

P *e Sfn Ca Ag li It ^a Si ' 
0.=8-646— S661. 4419 88*21 6-63 0-76 239 7-69 004 0*74 0-40=100-05 

This gives the oxygen ratio between the bases and phosphdric acid 16*34 : 24*77= 

8*09 : 6, and the formula, R^P, the same as first proposed by Fuchs. Wittstein, in 
a recent note (Pogg. Ann., cvii, 611), calls attention to the fact that eight years 
ttnoe be published results giving the above formula, and says moreover, that a por- 
tion of tne iron exists as ses^uioxyd. Oesten has since (Pogg. Ann., cviii, 648) 
poblished proof that the spcciisen he examined was entirely unaltered, and that 
all the iron existed as protoxyd. 

Trmrrx (?) [I, III, IV]. — Potyka (Pogg. Ann., cvii, 690) has analyzed specimens 
of supposed tyrite from Norway which prove to be a new columbate containing 
eereraiper cent of potash, and distinct from the tyrite of Forbes. The chemicsu 
composition was found to be : 

€b Zr W Sn th tvL Y Ce *e tt 6a fig fe fl 
48*49 80 1*85 0-09 0*41 0*86 81-90 868 112 412 1-95 tr, 728 871 = 100*20 
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The ratio between ihft raetmllic ftcids and bases, excliiaiTe of tbc water isi, ti 1 : I'M 

or ft'^b. The mineral occunt implanted in red feldspar in sinaU irregabr maan 
bavinj; an uneven fracture, but no distinct cleavage. Liwtre, aub-metallie; eolor 
black, in thin splinters reddisli-brown and translocent on the edges; atreak reddiik* 
brown ; hardness that of apatite (6). Sp. gr. in coarse powder =s5-124 (16*6^ (I> 
When hot water is poured upon fragments a crepitation or crackling takes pbflft 
B.B. with borax gives a reddish-yelkyw bead while hot, which on cooling W 
comes yellow ; with salt of pho«phoru8 is completely dissolved to a greenisb-yeUov 
bea<l while hot« becoming green on cooling. No reaction for mangaiieM witb 
soda. Treatment with concentrated sulphuric add gave no reactioo for floorioe. 
[This mineral corresponds in many of its jAysical and blowpipe charactcrt with 
the bragite of Forbes (see SuppL III). Possibly a thorough analysis of aoUieotie 
specimens of bragite would show them to be yery nearly related* if not i dcaticil 
— o. J. a] 



Vraniwn, silicates of, see Hermann's paper in Jour, f prakl Cbem., bocvi, S20. 
UaANOMOBiTS (Hermann)^ see Pitchblende, 



TJRANOCHALCITE, /rmnaiifi.*-This name has been gireo by HenMnn toi 
mineral from Joachimsthal (Jour. t. prakt Cliem., Izxvi, 821). It oocnrs in renifanB 
amorphous masses having a metallic appearance. Fracture compact, and slightly 
conchoidal, with a feeble metallic lustre; brittle; opaque; color between sCed-giaf 
and pinchbeck-brown; streak black. H.=4. Sp.gr. 6.04. Heated in a dosed 
tube the mineral at first gives off water, and then a sublimate of r eal gar, and findly 
metallic arsenic, leaving a b^ack reddue consisting chiefly of bismuth, mnaninm, cop- 
per, and iron. Treated with nitric add the mineral is diesolTed with separatiaD of 
sulphur. On evaporation of the solution, dlioa separates in the gdatinoos form. 
The analysis gave : 

8 As Co Ni Fe Si fit ^ Fe 't^ ti Ag 
6-79 7-28 10-21 0-97 2*81 4-40 86-06 14'4l 11-96 S-27 2*40 /r.=ttO0> 

Hermann wriUs the formula 5(fi4Si-HfiSi+10fi[)+R( AsS). [It is quite improba- 
ble that this composition is that of a simple mineral and until further invostigation 
we may reasonably doubt the homogeocousoess of the substance analyzed. — o. j. a] 

TAMADium [p. 862, II — IV]. — Kokscharow considers the vanadinite crystals from 
Beresowsk to be pseudomorpfis of />.vromorpAt7tf. Struve found in the interior of 
each vanadinite crystal a portion of unaltered pyromorphitc. The mean of tvo 
analyses gave : 

PbCl I»l) Pe^Rr V P 

0.=6 868. 9 60 7MS 48 15*92 2*92 

Struve represents this composition by the formula PbCl-f ^b(P^, V2 J) or (8?b»P 
+PbCl)+5(3^b» V-f PbCl).— (Kokscharow, Mat. Min. Russlanda, iii, 44). 

ViTiANrrs[p. 415, III, IV]. — For an article on the compodtion and ibimatioDof 
vivianite by Alphouse Gages, sec L., E. and D. PhiL Mag., [4], xviii, 182. 

Water [p. 110].— Analysis of water from the Dead Sea, by Dr. F. A. Genlh.— 
Ann. d. Chem. u. Pharm., ex, 240. 

WoijTRAM [p. 851, 1— IV] — F. A. Genth has published (this Jour., [2], xxviS, 
258) an analysis of the wolfram which forms the nucleus of the peculiar tungi^tiite 
of lime crystals alluded to under scheelite. One <9ystal showea the planes /, i*ti 
fl, and I'X. Sp. gr. 7496 (at 25° C). Composition: 

W gu te Sfn Ca 

7679 tr. 19-80 585 32 = 101-26 

corresponding to variety II. (Min., p. 352), having the formula 4£'eW-4.i[nW. 

* The original gives 100, but owing to a typographical, or other error the snilT- 
sis adds up only 99. 
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LFBifiTB [p. 849, II, V]. — The maasiYe wolfenite from Garmiach, is a mixture 
lybdate of lead, with carbonate of lead and other substoncea, as shown by 
teln's analysis (Kopp's Jahresbericht, 1858, 721): 

> Ca Sg Pe flo 5i P Loss (C«fe trace V) 

K) 10-86 8-67 2-80 2000 1620 004 1274 

o-Bloom [p. 460, 618, VII]. — Dr. Elderhorst has described a hydrous carbon- 
sine from Marion County, Arkansas, as a new species under the name mo- 
; (First Oeol. Rep, Arkansas, p. 168). The chemical composition he found : 

2n £[ 

73-26 1601 11-81 = 10008 

is identical with analyses la, of zinc-bloom from Santnnder in Spain, by Pe- 

and Voit, published in the last supplement This analysis gaye 2n 78'1, 

, IS 11*8. These analysts found that sine-bloom undergoes a chaage on ex- 

s to the air, thereby losing both carbonic acid and. water. A specimen of 

posed to the air for three months was found to contain 2n 74*78, 18*81, 
16. Otrilr analyses by Braun are quoted in the last supplement Peterson 
oit (Ann. d. Chem. u. Pharm., cviii, 50) gire the formula for zinc-bloom 2d8, 

, which is the same as that given by Dr. Elderhorst for marionite; — it is ao 
iting fact that this is also the compositioii of the precipitate, prodoosd by 
* an eq^uiTalent of carbonate of soda to a zinc Mi at tne boiling tempera- 
Marionite may be considered as zinc-bloom, and the earlier analyses ot this 
I by Smithson and Berthier, are undoubtedly less correct than those of Kar- 
id the more recent ones by Peterson, Voit, Braua, and Elderhorst — g. j. b.] 
reil mentions the occurrence of zinc-bloom at SaotaDder in oolitic grains 
itut, No. 1347). 



XXXIV. — Theoretical Determination of the Dimensions of 
Donaiis Comet ; by Prof, W. A. Nobtojst. 

is proposed in the present article to investigate the diraen- 
of the great comet of 1858, at certain specified dates, upon 
heory developed in this Journal, (vol. xxvi; No 79), and 
•are the theoretical determinations with the results oif ob- 
tion. Eesuming the equation of the approximate orbit of 
tide emitted from the nucleus, obtained in the investigation 
ed to, viz. 

-r-T^ 1- 1 2)= , . • . . (1.) 

*sina\ \ jpr / \ A; cos a ^ ' 

lich the axis of z coincides with the original direction of 
)n, a denotes the angle of inclination of this initial line of 
tion to a line perpendicular to the radius-vector, r the ra- 
of the nucleus, p the acceleration due to the repulsive 
of the nucleus at its surface, and h the opposite accelera- 
produced by the sun's repulsion ; let us pass to a new 
n of rectangular axes, od and z\ of which the axis of zl is 
ident with the radius-vector of the orbit pf the comet 
ting the transformation of coordinates, reducing; and denot- 
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ing by H the distance of the vertex of the cometarj enyelope 
from the nucleus (= "^l? we have 

ip'2_25'8m2a.it'=-2ir8m2acota.2' (2.) 

Putting J?sin2a=ifJ 

\ ir'2-.2Jrar'=-.2jrcota.2'. ;. ..... (3.) 

Let 2'=0, and we obtain for the half-breadth of the envelope, 

-=2K: and thence, for the coordinates of the vtrtex of the 
2 ' ' 

b K 

curve described by the particle, JO^-r^K^ and ^'=A=-;-.tanga, 

Transferring the coordinates to this point, we get for the equa- 
tion of the curve, referred to its vertex, • 

x"»z=2ircota.2" (4). 

•This is the equation oF a parabola, of which the parameter, 
2p , =2ircot a=4A cot «a ; a^d the distance fix)m the focus to the 

vertex =-- cot a=A cot 'd. 

2 ♦ 

It is also the equation of the curve that would be described bj 
a particle if it were projected from the nucleus with a certain ve- 
locity, and subsequently repelled by the sun alone. From which 
it appears that the path pursued by a particle repelled from the 
nucleus is very nearly the same, and, for the purposes of the pres- 
ent investigation, may be regarded as the same, as that which 
would be followed if the particle were simply projected from 
the nucleus. If we had occasion to trace accurately the trajec- 
tory of the particle iE the vicinity of the nucleus, another inves- 
tigation would become necessary. It should also be observed, 
that in the case of any particle, which, on its retutn from its ex- 
cursion toward the sun, comes into proximity to the nbcleus, the 
parabolic projectory becomes materially modified by its repulsive 
action, and equations (8 and (4) are inapplicable. 

We may conclude .from the result just obtained that, so far as 
the form and dimensions of the nebulous envelope are con- 
cerned, the theory of a repulsion exerted by the mass of the 
nucleus does not differ materially from that of the projection 
of the cometary matter by an instantaneous foros from its 
surface ; which, it appears, has been ad^^cated and discussed by 
Bessel. 

Other determinations relative to the envelope of the comet 
may be effected by the following formulas ; in which Z ~ the 
greatest distance attained by a panicle, in the initial direction of 
motion ; Y = the actual distance from the nucleus, of the parti- 
cle when in this extreme position ; p = the angle included be- 
tween Z arid Y ; |? = the inclination of the tangent drawn to 
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• 
y point of the curve followed by the particle, to the radius- 
(Ctor of the orbit of the comet ; v = tne velocity of the par- 
Je at the vertex of its parabolic path ; and t;'=. its velocity 
any other point of the curve ; 

k BID a sm^a ^ 



p=co.«. Ungi?=J _,^_=Jg,. . . .(«.) 

vz=^ncp[. . . (7.) v'=-7~3 (8.) 

ore accurately, we may obtain the velocity v" at right angles 
the radius- vector, for any point of the actual curve, from the 
[lowing equation : 

v"z=cosa J2i?rjl-^^^J (9».) 

. which ocf= distance of the point from the radius-vector. The 
stance from the nucleus to any point of the trajectory of the 
urticle, whose coordinates are known, may be readily obtained 
om the polar equation of the curve. 

Equs. (1) to (9*) have been obtained on the supposition that the 
icleus is at rest ; or, in other words, they refer to the relative 
otion of the cometary particle and nucleus, on the supposition 
lat the two have the same velocity, and a constant direction of 
otion through space. Strictly speaking, there is not a perfect 
cordance between the two motions, even during the short inter- 
d of time that the particle remains within the limits of the en- 
slope ; but no material modifications of the theoretical results 
•e required on this account, in investigating the form and dimen- 
3ns of the envelope. But when we undertake to follow the 
►metary particle, ailer it has left the region of the envelope, 
id is receding from both the nucleus and the sun, under the in- 
lence of the solar repulsion, it will no longer answer to neglect 
e orbitual motion of the nucleus. 

The general problem, to find the relative positions of a re- 
Jled cometary particle, and the nucleus of a comet, after any 
terval of time, appears to have been first efiectually solved by 
»8sel. This important problem has recently been taken up in- 
tpendently, and solved anew by Prof. Peirce ; who has shown 
at the oroit of the repelled particle is a hyperbola convex to- 
ards the sun, and has verified the supposed law of variation of 
e sun's force of repulsion. In pursuing the line of investiga- 
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tion iu hand, we are led to take a point of view lomewliat di( 
ferent from that occupied by either of these eminent astrono- 
mers. It is now proposed to determine both the trae and ap- 
parent positions or the receding particle, after the lapee of anj 
interval of time, directly from the initial velocitj and direction 
of motion ; in ord^r to take account of the varioos cironmstanoa 
of the original motion of the different particles snpposed to pro- 
ceed from the nucleus. The following formalas will senre bt 
this purpose. Equs. (12) to (15) have been dedaced fix>m the gen- 
eral equations of motion of a body around a centre of'attraction, 
by changing the sign of the force, and adapting them to con- 
venient computation. Equ. (17) for calculating the trae anomalj 
of the particle in its hyperbolic orbit, from the time, was inde* 
pendentlv investigated. It is sufficiently accurate tor our piu^ 
pose, and the cakulation can be more readily effiscted witk it 
than by the intervention of the eccentric anomaljr- The con- 
stants which enter into the equation can be determined bv rerj 
simple formulas, for any comet the elements of whose Groit an 
known, and for any position of the comet in its orbit; their 
values having been determined bv other means for the perihelion 
of any one comet. They dei)end upon the initial inrcumstances 
of motion of the particle emitted irom the nucleua Eqo. (16) 
was deduced from equ. (17). 

If any particle, on leaving the sphere of influence of the nu- 
cleus, is subject to a diminished attraction from the sun, it will 
describe a hyperbola concave toward the centre of attraction, 
and will recede from the nucleus, though less rapidly than if it 
were effectively repelled by the sun. Equs. (22) to (25) serve 
for this case. There will be occasion to make use of them 
when we shall undertake to determine all possible particles that 
at any assumed date may go to make up the concave outline of 
the tail. 

New lUven, Marck 28th, 1860. 

(To be eoniinuid) 



Art. XXXV.— 7%e Great Auroral Exhibition of Aug. 28th to 

Sept. 4ith, 1869. — 4th Article. 

In the three preceding numbers of this Journal we have given 
observations or the Aurora of Aug. 28th to Sept. 4th, fipom 
almost every part of North America between the parallels of 
13° and 48° north latitude. We now present a summary of ob- 
servations of the same aurora in Europe, with some reports from 
Asia, and accounts of a simultaneous auroral exhibition in the 
southern hemisphere^ 
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1. Observations at Christiania, Norway^ (lat. 59° 64'), ly Pro£ 

Christoph Hansteen. 

1869, Aug. 28th. At 10 p. m. only an indistinct coruscation 
behind the clouds in the north. 

Aug. 29th, 12^ 10°" A. M. perfectly bright, almost as at full 
moon ; the air dim with cirro-stratus, nevertheless the aurora 
shone through everywhere with strong radiating and flaming 
motion, very irregularly and unsteady. Corona was often 
formed ; best formed at 12»> 17-5™ Altitude 71° 37' from south, 
azimuth 9° &7' east. At 12*» 18-5»° a purple-colored beam shot in 
east to y Andromedae. At 12^* 21-5™ altitude of corona 72° 27' ; 
azimuth 14° b& east. At no time were there regular bows. 
There was always a vacant space over the south horizon, but 
often of a suspicious character. It continued after 1 A. M. with- 
out essential variation in strength or character. 

Aug. 29th, evening, rain — heavens covered. 

Aug. gOth, " " " " 

Aug. 81st, llj p. M., lightning and thunder in southwest. 

Sept. 1st, heavy rain — thunder. 

Sept 2d, radiating and strong flaming aurora, 12^. 

Sept. 3d, radiating aurora over the whole northern heavens to 
a little south of zenith ; rather dimly. It continued to illu- 
minate the heaven after it was almost covered. At ip A. M. 
very clear behind the skies everywhere. 

Sept. 4th, 10 P. M., radiating aurora in the north to 30° alti- 
tude. Later in the night, vehemently flaming with broad flames. 

Sept. 6th, 10 P. M., elegant radiating aurora which dilated 
from the whole northern horizon to south of zenith, mostly be- 
hind a veil of cirro-stratus. At an altitude of 45° it was partly 
flaming. At 12*» it had nearly ceased. 

Sept 6th, at 10 p. m., an arc from 6° to 8° broad, the lower 
edge of which had an altitude of 5°. • 

The following table shows the state of the Bifilar magneto- 
meter between Aug. 28th and Sept. 6th : — 





1859. 


Hour. 


Bifilar. 


1859. 


Hoar. 


Bifilar. 


1859. 


Hour. 


Bifilnr. 






h ni 






h in 






h m 






Aug. 28r 


9 23 k, M. 


704-09 


Ang. 80 


9 15 A. M. 


67010 


Sept. 2 


4 27 P. M. 


1438*91 




M H 


2 10 F. M. 


764-98 


U tl 


1 55 P. M. 


75118 


t« <i 


5 80 " 


1104 69 


« 29 


9 28 A. M. 


243 


u u 


5 80 " 


732-08 


l< n 


6 30 " 


102041 


m M 


9 43 " 


349-3 


« 81 


9 16 A. M. 


667-72 


" 8 


9 21 A. M. 


66012 


- " 


10 9 " 


63878 


u u 


1 66 P. M. 


737-96 


M « 


1 58 p. M. 


92618 


" " 


10 16 ** 


53181 


Sept 1 


9 21 A. M. 


67802 


" 4 


9 19 A. ai. 


670-05 


1 M M 


10 27 " 


709J 1 


i< «( 


2 5 P. mJ 71126 


u u 


4 28 P. ai. 


1034-2 


' «. « 


10 80 " 


67018 


« 2 


9 21 A. M.' 609-70 


M « 


4 45 " 


969 


m m 


10 33 " 


72348 


u u 


9 49 " 


780-07 


« 5 


9 14 A. M. 


70516 


M « 


1 55 p. M. 


941-50 


M «» 


11 29 " 


61687 


M l< 


9 15 p. M. 


1060-49 


« M 


5 85 " 


801-42 


« « 2 25 " 1881-771 


I " e 


9 1 1 A, M. 


641-86 



Aug. 29th, ioh 21" A. M. 71* 81'-5 
6 23 P.M. 71 19-8 
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I 
The greatest difference observed daring this period ins 
1195*91 parts of the scale. One division of the scale oomtr 
ponds to TT^TT ^f ^^® horizontal intenritj. Hence the variation 
of the horizontal intensity irom Ang. 29 to Sept. 2 amoonted 
to nearly Vt o^ ^^ whole value. 

The inclination of the magnetic needle was observed as fol- 
lows: 

Sept 2d, 10* 28" a. x. 71* 29'-0 
4 le p. 11.70 26-9 
6 20 p. 11.71 5*8 

The mean inclination of the needle in 1859 was 71* 18'. 

The effect of this aurora upon the telegraph lines in Nonraj 
was milch greater than in France and Germany. The effect was 
noticed from the opening of the stations at 7 A. H. On the 29th 
communication was interrupted till 11 A. K. on almost all tlie 
lines; and likewise Sept. 2d, but with a long repetition after 
2 P. M. Sept Sd, only towards 8jt A. M. During tne remainiDg 
parts of those days, the perturbations were more or leas uninte^ 
rupted, nevertheless communication could be maintained in some 
degree. Strong currents caused simultaneous attractions of all 
the armatures. The galvanometer showed strong deviations, 
sometimes with slow, sometimes with sudden movements^ from 
one side to the opposite. 

The intensity or the currents was greatest upon the longest 
lines going towards the north, on which sparks and uninte^ 
rupted discnarges were from time to time ooserved. Pieces of 
paper were set on fire by the sparks of these discharges. In 
bergen, where the line to Stavanger runs in a north and south 
direction, the current was at times so strong, especially Sept 2d 
and 3d, that it was necessary to connect the lines with the earth 
in order to save the apparatus from destruction. The phenome- 
na appeared less strong in Christiansand, in the southern part of 
Norway, where the lines run east and west 

2. Observations made in different parts of England; extracted from 

the London Times. 

A. Durham (lat 54° 46'). 

Sept 1, aurora ; Sept 2, vivid white aurora ; Sept 3, aurora. 
Sept 4, faint aurora. 

B. Preston (lat 53° 450, by R. C. 

Sept 2d, there was a brilliant auroral display, continuing from 
11 to 12 o'clock, and a second appearance, though not so bril- 
liant, at a little before 2 o'clock on the morning of Sept 3i 
During the first display, the whole of the northern hemisphere 
was as light as though the sun had set an hour before, and la- 
minous waves rolled up in quick succession as fistr as the zenith, 
some of a brilliancy sufficient to cast a perceptible shadow oa 
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the ground. To the northwest there was a large patch of light 
of a deep crimson hue, while the waves of light were white, as 
also were the streamers which occasionally shot across the north- 
em part of the sky. It was the most brilliant aurora that has 
been witnessed here for many years. 

C. Nottingham (lat. 52° 57'), by E. J. Lowe. 

On the evening of Aug. 28th ani morning of Aug. 29th there 
was an unusually brilliant auroral display. From 8^ 40"* P. M. 
until 9 P. M. Aug. 28th, curtains of red light were visible near 
the zenith. By 11^ 40™ P. M. the glare of orange light in the 
north was powerful enough (even through much cloud) to make 
the hands of a watch visible. At 12^ 25"» A. M. the light was 
so strong that it gave the impression of daylight. At 12^ 45™ 
an opening in the clouds near the zenith aisclosed the cupola 
which was situated exactly on Alpha Andromedse. At 1^ 15™ 
A. M. magnificent rays of light met two degrees east of Alpha 
Andromedse. At this time three-fourths of the sky was cov- 
ered with aurora. At 2^ 30™, there being more clear sky, a 
splendid mass of aurora was visible, forming an ever changing 
cupola close to Gamma Trianguli. All the coruscations movea 
slowly eastward- At 3^ 15™ the cupola was formed near Gamma 
Andromed». 

Sept. 8, strong aurora near the horizon. 

Sept. 4, aurora. 

D. Grantham (lat. 52° 55'). 

Aurora Aug. 28th, 29th, 30th, 31st, and Sept. 3d. 

E. London (lat 5r 37'). 

Aug. 28th, at 11*» 30™ P. M., auroral light in the north. At 
0^ 15™ A. M. Aug. 29th it assumed the form of a luminous arch, 
similar to daybreak, and in the southwest there was an intense 
glare of red covering a very large extent ; at 0*» 20™ streamers ; 
at 0^ 25™ the streamers rose to the zenith and were tinged with 
crimson at their summits ; at 0** 45™ frequent coruscations ; at 
li> 0™ the arch which had partially faded was re-formed, the 
body of light being very strong, but not sufiicient to enable one 
to read any but very large print ; at 1** 30™ light equally strong, 
but outline indistinct; at 2 A. M. much less light and very indis- 
tinct. Continued till 2^ 80™ A. M. 

Sept 3, aurora. 

F. Clifton flat. 51° 27'), by William C. Burder. 

Aug. 28th, about 10** 45™ P. M., commenced a brilliant auroral 
display. At first there were several fine streamers, some of them 
white, and some faint crimson, extending from near the horizon 
almost vertically to « and |? Ursae Majoris. From that time till 
midnight there were generally very beautiful streamers, but 
without lateral motion, most of them being not quite vertical, 
but inclining slightly towards the east at tne top. There was 
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also always a general light, extending at midnight from north- 
east to west, and sometimes bright enoagh to enable a person to 
read the time on the face of an ordinary watck. 

The aurora was repeated Sept Ist^ Slept 2d, and Sept 8d. 

G. Aldershot (lat 51^ 150. 

Magnificent display of aurora Ang. 28th, and till early mom* 
ing Aug. 29. 

H. Brighton (lat 5(y* 50'> 

Aug. 29th, about half past one o'clock, a fine atirora ooeupied 
more than one-half the sky. It had the appearance ot an ins- 
ular hemisphere of white light fringed with a band of crimson 
from twenty to thirty degreed broad, stretching from southwest 
to northeast by east 

8, Obseruations at SL Valery, France, (lat 50** IC N., long. 1° 87' 
E.}, by H. Labtigue, from Qmptes BenduSj T. XLix, p. 367. 

Near St Yalery a white light of considerable intenntr was 
noticed in the north at 11>> 40b p. k. Aug. 28th. A red column, 
with sides nearly parallel, and 4^ or 5^ in breadth, rose from the 
N.N. W. nearly to the zenith, but disappeared after a few min- 
utes. About 12^ 10«> the white light near the horizon had in- 
creased in intensity; a large part of the heavens was colored 
red, and the exhibition attained its greatest brilliancy at 12'> 20". 
Magnificent columns and brilliant rays, changing from zed to 
green and white, rose to the zenith, sometimes passed beyond it, 
and occupied the entire space between Aquila and the meridian, 
and a few minutes later extended to the constellation Auriga. 
The light was bright enough to allow objects to be seen at a 
distance of one mue, as during a clear ni^ht with a. full mooQ. 
The illumined portion of the sky increased till 12*» 40™. After 
this time the brightness diminished near the meridian, but the 
east and west portions continued red. At 1^ 15«* the vertical 
columns again appeared very brilliant, and nearly as extensive 
as at 12^ 40™, but they soon disappeared. The red liffht grew 
fainter, and disappeared entirely at 2^ The white light which 
marked the commencement of the phenomenon continued three- 
quarters of an hour longer. 

4. Observations at Paris, France, (lat 48"* 50'), by M. COULTIER 
Gravieb, from Compies Rendus, T. XLIX, p. 838. 

The aurora was first noticed at Paris at 2^ on the morning 
of August 29th, and it soon rose to a great height above the 
horizon. About 2^ 45™ the vertex of the grand arch had 
reached the trapezium in Cetusi, being 150° from the northern 
horizon, and it extended from Monoceros to 10° south of ^ Aqui- 
la ; having an amplitude of more than 200°. The vertex of 
the small arch rose to n Draconis, being a height of 26° ; and it 
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tended from Cerberus to Leo Minor, haying an amplitude of 
)re than 100°. The exhibition continued until the morning 
ilight A motion of translation from W.SW to E.SE. was 
spected, but the motion was not very appreciable. When the 
rora appeared in its greatest brilliancy, the substance which 
mposed it appeared to be in a state of great agitation ; and 
3 rays exhibited a red color, sometimes like that of iron heated 
redness and sometimes to a white heat The space occupied 
the small arch was, as usual, of a greenish color ; the centre 
ar the horizon being black, and the whole destitute of rays, 
le aurora exhibited the greatest brilliancy between the W. and 
E. points of the horizon. A few cirrus clouds were noticed 
ring the exhibition ; they were all black, without any reflec- 
»n of the light of the aurora, proving that this light emanated 
»ni a region much above that of the clouds. 

Magnetic effects of the Aurora; /rom the Comptes Bendus, 

T. XLix, p. 473. 

On the 26th of August some anomalies were noticed in the 
>tions of the magnetic instruments at the Observatory of Paris, 
3 declination having changed 22' between 9^ A. K. and noon. 
Aug. 28th at 5 P. m. the motion of all the magnetic instru- 
3nts was very irregular. Between midnight and 1 A. M. of 
ag. 29th the horizontal intensity varied 0'0074. At 9 A. M. of 
B 29th the horizontal intensity had diminished by 0*01, while 
B vertical component had increased 0*0013. 
During the forenoon of the 29th the declinometer was very 
ich disturbed, and at 11 A. M. it oscillated 41' on each side of 
mean position. Towards evening the disturbances disap- 
ared ; but a fresh disturbance commenced on the 1st of Sep- 
nber, at 11^ 30°> a. m. About 4 p. M. Sept. 2d, there commenced 
lew magnetic storm, more violent than that of Aug. 29th. The 
ignets were carried beyond the range of their scales, showing 
change of the horizontal intensity exceeding 0*014, but as the 
servations were only recorded photographically, tiie extreme 
age could not be determined. 

JEffect on the Telegraph WireSj from the Comptes Bendus, 

T. XLix, p. 365. 

From the evening of Aug. 28th until the morning of the 29th 
B needles of the magnetic telegraph at Paris were almost con- 
intly in motion, as if a permanent current was passing through 
e telegraph wires. Business was therefore entirely interrupted, 
d could not be resumed until 11 A. M. Aug. 29th. The same 
ect was noticed on the telegraph lines from 4^ to 8^ on the 
Drning of Sept. 2d, although no aurora was noticed on that day. 
isiness was again interrupted, the needles were disturbed, and 
e bells were rung. 
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The galvanometers were violently deflected, sometimes to the 
right and sometimes to the left. The needles were turned from 
zero 10^ or 20^, remained there stationary for a short time, then 
suddenly moved to 80^ or 60°, then returned and were deflected 
in like manner on the other side of the zero point. The effect 
was more powerful and lonser continued on the lines from Paris 
to Bordeaux, Marseilles and northward, than it was on the east 
and west lines. During the night of Aug. 29th someintelligiblo 
signals were received m>m Strasbourg. 

jDuring the day, Aug. SOth, the telegraph operators experienced 
frequent interruptions. On the afternoon of Sept. 1st some dif- 
ficulty was experienced in telegraphing; but Sept. 2nd, at 4^ 
60"> A. M., there was a general disturbance on all the lines, first 
on those to Bordeaux, Toulouse, Marseilles, London and Brus- 
sels, and a few minutes later on those to Basle, Strasbourg; 
Havre and Brest At 7 A. ic. brightsparks were noticed on the 
conductors of the lines to Bordeaux and Toulouse. The line to 
Strasbourg was less affected than the others. About S P. x. tele- 
^phic communication was resimied on all the lines ; but dur- 
ing the evening and the next morning it frequently happened 
that the communication was difficult 

Observations of Ozone. 

Begular observations are made at Versailles on the amount of 
ozone in the atmosphere. During the auroras of Aug. 29 and 
Sept. 2, the quantity of ozone was decidedly greater than usual. 
The following table shows the sums of ozone collected during 
each period of six days, from Aug. 4, to Sept. 8, 1859 : — 

Morning. EToaing. 

From Aug. 4 to Aug. 10 64-0 65-6 

Aug. 10 to Aug. 16 87-0 69-0 

Aug. 16 to Aug. 22 820 60*0 

Aug. 22 to Aug. 28 650 65-0 

Aug. 28 to Sept. 2 97'0 64-0 

Sept 2 to Sept. 8 81-0 68*0 

6. Observations at Brussels, (lat. 50** 51'), by M. QuETELET, from 

Llnstitut of Feb. 1, 1860. 

At 12*» 85°> A. M. Aug. 29th, the sky was overcast with a light 
and uniform veil, with the exception of the northern horizon, 
which presented a slight appearance of twilight Soon there 
appeared in the N. W. a rosy light, which, in a few seconds, 
assumed enormous dimensions. It rose to an altitude of 60®, 
and illumined all that portion of the sky. The rosy light rap- 
idly extended, and soon changed to purple, presenting the ap- 
pearance of a vast conflagration. There was a constant oscilla- 
tory movement, and the light varied from a bright yellow to 
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the deepest red. Near the horizon the sky presented a greyish 
and dirty appearance. There were faint traces of an obscure 
segment, whose centre was on the magnetic meridian. Bright 
rays of a yellowish white shot up from this part of the horizon, 
traversed the rosy light in the Is. W., and terminated in a bundle 
at a distance of 90° from their origin. 

About 12^ 45™ A. M., the twilight which illumined all the 
northern region became more intense ; the general tint continued 
of a yellowish white, but on the eastern and western borders 
passed into a yellowish green. Then there appeared on the N. 
N. E. a second rosy light, but less decidea than that of the 
N. W. This was also traversed by yellow rays ; but the latter 
were much more brilliant and broader than those which tra- 
versed the light in the N. W. Those rays also terminated in 
a bundle at a distance of 43** from their origin. 

Subsequently the aurora presented frequent alternations of 
brightness, but the general appearance continued the same until 
2 o clock, when observations were suspended. 

At 9 A. M. Aug. 29th a disturbance of the magnetic instru- 
ments was noticed at the Observatory. The foUowinff table 
shows the extreme indications of the instruments for each hour, 
from 9 A. M. to 9 P. M. of Aug. 29th. Between 9*» and 10*» a. m. 
the fluctuations of the horizontal intensity were too great to be 
observed by the fixed telescope. 
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d. 
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9 to 10 
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f 
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10 to 11 
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1.07 
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M 


8-88 4-60 


11 to 12 


61-77 
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1.89 
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(t 


67-02 


n 


6-64 


12 tol 


61-68 


63-68 


6-60 


2-63 


6b SOm 


66-60 


u 


8-78 


1 to 2 


62-68 


63-32 


6-47 600 


8h 


66-48 


u 


6.12 


S to S 


6818 


68-86 


6-04 I 6-40 


9h 


66-78 


u 


6.86 



About midnight Aug. 28th — 29th, the employfe in the tele- 
graph office at Brussels noticed signals from their bells, such as 
)ften occur during a storm. The employ^ in the offices at 
Vf ons, Antwerp, Gand and Ostend were also awakened by their 
:>ells, and enquired what was wanted. Communication with 
Paris, London, and Berlin were interrupted till 1** 80™. Paris 
ind London inquired of our operators if they saw a light in the 
leavens. The effect ceased at 1*^ 30™ on all the lines except the 
lubmarine line from Ostend to Dover, which was charged with 
electricity throughout the entire morning. It was not till 3*^ 30™, 
ind after nearly doubling the battery, that communication was 
re-established. 

September 2, between 5^ and 6** A. M., there was a second dis- 
turbance on all the telegraph lines, and communication between 
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Bnuaels, Pull, and London vu iutempted. The following 6b- 
seivatioas vere made at the ObBerratoiy of BnuBels : — ' 




w ' °f ^' -Ajunra vipon Hu TkJegraph Una <^ Wv^bb^. 
bury; from ^>ggendoTff'$ Anmden, Band 108, p. 60iS. 

Durine tlie nigbt of Aug. 28th, from 11^ 15" F. IL to neir 
noon of the 29^, there was nmarlEedfiom time to time oo all tba 
telegraph lines prooeeding &om Stnttgaid, an extraoidinaiy at- 
traction of the armatores^ vhich continned from 20 to 40 
minutes, and generally appeared fint on the line to Hdlbnxm, 
after about 6 minutes on the Ulm line, next on the line to 
Carlanihe, and last on the Tubingen line. This attraction WM 
repeated every 6 or 10 minutes, and, tovardi moniing, ettaj % 
or S minutes. Aiter 6 o'clock only bell eignala ooiud be ob> 
tained from the local Btations, as the armatures were held lasL 
Puring this period the deflections of the galranometers weie 
Tery remarkable. In a single minute the needles changed their 
position 5 or 6 times even to AQ" west While on the Ulm line 
uie deviation was eaaterly, on the Bruchsal line the deviation 
was westerly. 

The cause of this phenomenon is found in a biilliaot anion 
which was everywhere observed from 9 F. IL Aug. 28th till to- 
<warda morning of the 29th. 

7. Effects of the Aurora upon Oie Telegraph Lines of I^v$m; 
Jrim Poggendorff'a Annaien, Band 108, p. 504. 
The electrical currents on the conductii^ wires exhibited 
themselves in violent deflections of the guvanometeis. lite 
needles swung violently irom SO" to 70° to one aide, returned 
slowly to zero, and then moved slowly to the other side. On 
the line proceeding from Berlin westward, fiie disturbance com- 
menced between 1 and 2 o'clock on the morning of Aug. 29th, 
when [dl connection with the stations ceased. Notice had pre- 
viously been received of disturbance at the essterly station^ 
Eonigsberg, Kowno, JUga and Petersbajg. Daring the day of 
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9th, on the western lines, communication was itninterrtipted, 

on the eastern lines it was occasionally suspended. 

the 2nd of September, when at 7 A. M. almost all the lines 

in use, the distui^bance occurred on all the lines, and in- 

pted communication from 5 to 40 minutes. The interrup- 

¥as first experienced at Konigsberg 5 A. ic. ; at Stettin 6^ 

Coblentz and Cologne 6^ 45" ; Berlin 6^ 50" ; Kowno and 

at 7 A. M. About 9 a. m. the disturbance was greatest, and 

dined till 9^^ 45", when communication was resumed with 

of the stations. At Stettin communication on all the lines 

resumed at 9*> 24", and at Cologne at 10^ At Konigsberg 

[isturbance still continued, and at Berlin it increased to 1 

jk, so that all communication waff suspended with the west. 

e course of the day, news was received of disturbance at 

burg, Breslau, Brussels, Paris, and Amsterdam. From the 

station came the intelligence that the submarine line ta 

md was also interrupted by the aurora. 

IvTCTol Observations in Austria; communicaied hy fro£ 
W. Haidinger, Vienna, to Pro£ Silliman. 

e Aurora of Aug. 28th to Sept. 4th, was seen at the follow- 
laces in the Austrian empire : 



ibach, Bohemia, 
si, do. 

ie« do.^ 



>w, Galicia, 

do. 
I, Austria, 

do. 
a^ do. 



smdnster, do. 
mitz, Hungary. 



a, do. 
•dorf, Styria, 
ch, Camiola 



LaUtode. 
50^ 47' 

50 27 


Long. J 
14^ 10' 

13 30 


50 5 


14 25 


50 3 
49 50 


22 4 
19 5 


48 17 
48 13 


14 15 
16 23 


48 3 


14 7 


48 27 


18 50 


48 17 


18 50 


46 3 


14 30 



Aug. 29lh, from 2 to 8 a. ic 
From llf Aug. 28th to 2^ A. it 

Aiig. 29th. 
Aug. 29th, morning. Also faint 

in the night from Sept. Ist to 

2nd. 
Sept. 2nd and 3rd, evening. 
Sept 3, 8 o'clock. 
Aug. 28, from midnight onwards. 
September 3, 8 p. m. 
Gi^t magnetic disturbances were 

noticed ftt>m noon Aug. 28th 

to the evening of Aug. 29th. 

Also from Sept. 2 early in the 

morning to Sept. 3, morning; 

and from Sept. 4, morning, to 

Sept 5th in the evening. 
Aurora, Sept 3rd, from ^ to 8} 

p. M. 
From Aug. 28ih, 10 p. m. to kw 

29th, 3 A.Mw Also Sept ZxS^ 

9 p. M. 
Sept 3, 9 p. ir. 
Sept 2, evening. 
Sept. 3, after 8 p. vu 
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9. £ffcets of the Aurora upon the Telmuph Lines of Sunberiond; 

from the Ccmptee Bendue, T. XLIX, p. 662. 

The intensity and direction of the cnrrents excited in the 
telegraph wires, during the aurora of September 2d, were deter- 
mined by M. Hipp, at Berne, by the deviation of a magnetic 
needle, surroundea by a wire, making thirty coils. The regokr 
current employed in telegraphing should have a sufficient foroe 
to deflect this needle 80^. M. Hipp found that the short lines 
gave no indication of a current^ while the most marked effects 
were indicated by the longest lines, and especially by those 
which were directed from north to south, as tne line from Za- 
rich to Berne, Fribourg and Lausanna The current on this line, 
directed from Zurich to Lausanne, would increase gradually, 
until the needle was deflected 42^. It would then mowly de- 
cline, and at the end of two or three minutes become zera It 
would then change its direction, returning fix)m Lausanne to 
Zurich, and attain a maximum of SO degrees. The latter car- 
rent, after continuing 60 or 90 seconds, became zero*, and again 
changed its direction. 

It appears from these observations that two currents sne- 
ceeded each other on the telegraph wires, having a general di- 
rection from north to south, the one proceeding from north to 
south having a double intensity and a aouble duration, the other 

Sroceeding from south to north having a less intensity and a lesB 
uration. 

M. Hipp obtained deviations of 58 degrees between Zurich and 
Berne, and of 64 degrees between Berne and Basle, indicating 
currents at least threefold the ordinary current employed in tele- 
graphing. 

10. Effects of the Aurora of Aug. 28th and 29th upon the Telegraph 
Lines of Tuscany^ ^^^- ^^^' Matteucci; from the Annates dc 
Chimie et de Phys.^ Tom. LVii, p. 419. 

About 6 A. M., Aug. 29th, the disturbance became sensible on 
the telegraph lines. About 10 A. M. a current, which marked 
25 degrees on the galvanometer, and equal to about 30 feeble 
elements of Daniell, traversed the upper wire of our telegraph 
lines, in the direction from Pisa to Florence. The current slowly 
increased, attained its maximum in about five minutes, and then 
rapidly declined. These periods were renewed a great number of 
times, and, during the intervals, telegraphic communication was 
held in the usual manner. About 3 P. M. the auroral effect 
upon our telegraph lines had ceased. 

During the disturbance, on all the lines where there are several 
wires stretched one above the other in the same vertical plane, the 
strongest current was uniformly observed in the upper wire, 
while in the wire nearest the earth, the current was either feeble 
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or inappreciable. This extraordinary current was the most in- 
tense on the longest wires. 

11. Observations at Bome^ Italy, {laL 41° 54'), by M. Secchi ; 
from the Comptes JRendus, T. XLIX, p. 347 and 458. 

On the 29th of August we had a superb aurora. The sky at 
Borne was covered with a red veil, ana was crossed by the most 
brilliant rays, in the form of luminous columns. The magnetic 
instruments were very much disturbed. The declinometer de- 
viated 84' from its normal position, and the inclination varied 
42'. The instruments for measuring the horizontal and vertical 
force both passed beyond the range of their scales, showing that 
the variation of the horizontal force must have been at least 
0-0135, and of the vertical force at least 0-0075. The disturb- 
ance continued for a long time during the forenoon, and the 
vertical magnet, which, before noon, was beyond the scale, in 
consequence of the elevation of its north pole, at one o'clock 
passed beyond the scale on the opposite side, from a depression 
of its north pole. 

A still more remarkable disturbance of the magnetic instru- 
ments occurred on the 1st and 2nd of September. At 4 P. M. 
Sept 1st, the vertical magnetometer passed beyond its scale, 
showing a diminution of vertical force. • 

Sept 2, at 7 A. M., the magnets were very much disturbed. 
At 7° 10° the declinometer pointed 2° 50' to the west of its or- 
dinary position. After this the needle returned rapidly to the 
cast, and at 7^ 30™ pointed 1° 23' east of its mean position, thus 
describing an arc of 4° 13' in less than half an hour. This dis- 
turbance is the more remarkable, as the greatest range hereto- 
fore observed at Eome was only 45' or 50', 

The bifilar indicated a diminution of the horizontal component, 
amountinff to 0*129, or about one-eighth of its mean value. 

These aisturbances continued with variable intensity all day. 
At 4*» 15™ P. M. the vertical magnet again passed beyond the 
range of its scale. At 9 p. m. the magnet was more tranquil, 
and at midnight they had all returned nearly to their normal 
condition. 

The variations of the declinometer, the bifilar and the vertical 
magnetometer were not simultaneous, but their maxima occurred 
at different times. The ffreat vibrations were cotemporaneous 
with the currents observed on the telegraph lines. The clouds ob- 
served in the heavens had the exact appearance of those of the 
aurora borealis when it occurs by day, and such as were noticed 
at Borne Aug. 29th. 

Similar observations were made at Leghorn, where at 6^ SO"" 
A, M. Sept 2nd the declination was 15° 10', while at 6^ 30™ p. m. 
it was only 14** 18'. The inclination of the magnetic needle was 
idso very much increased during the day. 
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12. ObaervatumB from Western Asia. 

A. Toigat (lat S9<^ 460. by Finm Jbwbt, ILD, Ameiieui Hi wi nm ii j . 

The auroral phenomena referred to in yoor ciicnlar were not 
observed at Yozgat On the 28th of August^ and for aeTenl 
days before and after tbat date, I was in Ambkir, a town neailj 
800 miles almost east of Yozgral The aurora was not notioed 
there. While I was at Arabkir, owing in part to the mildnes 
of the temperature, and idao to the peculiar clearness of the ifc- 
mosphere, mj attention was almost every evening directed to the 
study of the constellations. The natives^ too, at that seaaoiii 
slept upon the roo6 of their houses. 

a KhMpoot. Qat tS^ 400, hj B^- 0- ^ Wmm, Amgicm Wmmmmrf, 

Aug. 28th and the fbllowmg nights nothins^ unnsual was seen 
here by me or by others of whom I have made inquiries. It ii 
alsoaiust, so far as I know, that the usual displays of the auraa 
are less brilliant here than in New England. 

a lloml, (UL M*" nO^ by R a Hiwuu^ IL D. Mlwoiiuy n^w^ 

No unusual appearance was observed Aug. 28th, 1859, either 
here, at Mardin, or Diarbekir. During the residence of Amoi- 
can missionaries in Mosul (ten yean) no auroral phenomena hsie 
lieen noticed. 

18. Observations in the Southern Hemisphere^ 

Ship Southern Ctom, (new Ut 60® &. long. 80 W,\ from the Alta GdifbniiL 

On the night of Sept 2d, during a tremendous gale, the niB 
spectacle of an aurora austndis was witnessed. It commenoed 
aoout half-past one oVlock in the morning, and increased in 
splendor until towards daylight^ when it gradually faded before 
tne light of day. The whole heavens were of a deep red, which 
color was reflected from the ocean. During the nignt a tremeu- 
dous squall with hail burst upon the ship. Through the whole of 
this the flames assumed the same roseate hue ; and when a spraj 
flew over the ship, it fell to the leeward in ruddy showers. Be- 
tween the squalls, in the clear places in the sky, the mysterious 
lights were seen shooting up in spiral streaks nearly to the zenith 
now flashing out with meteoric brilliancy, and now looming up 
against the horizon, as with the blaze of some terrible conflagn- 
tion. During the gale, several times at night, brilliant balls of 
fire appeared flickering at the mast-heads, yard-anus, and other 
salient points. The captain and his officers say that thev have 
never witnessed anything equaling this display for magnincenoe; 

14. Observations at Concepcion, Chili, {lat. 86* 460, fi^^ ^ 

Mercurio of Valparaiso. 

An aurora was visible here on the nights of Sept 1st and 2Dd. 
It appeared at midnight in the south part of the horizon, and 
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was visible until two o'clock in the morning. It had a move- 
ment of translation from east to west. In appearance it resem- 
bled a cloud of fire, or a large ignis fatuus, which threw out 
some flame or vapor, and spread a light like that of the moon. 
For more than an hour the city was brilliantly illuminated by 
this heavenly light. 

15, Observations at Santiago de Chili, Qat 83** 28'), from the Mer- 

curio of Valparaiso. 

On the morning of Sept 2nd, about two o'clock, the sky to 
the south of Santiago was brilliantly illuminated by a light, com- 
posed of blue, red, and yellow colors, which remained visible 
K)r about three hours. This phenomenon is very rare in Chili. 
The aurora was also seen in Valparaiso (lat. 83° 6'). 

16. Observations at Kapunda, Soti4h Australia, {lot. about 35°), by 
J. B. Austin ; from the London Times of Nov. 14, 1869. 

On Monday evening, Au^. 29th, just sfter dark, the aurora 
appeared like a large and brilliant pink cloud, extending about 
25^ or 30° above the horizon, and 60° or 70° in length. It con- 
tinued visible for about twenty minutes, during the last five of 
which, splendid streamers of pink and white light were shooting 
vertically through it. It was seen almost throughout these col- 
onies at the same time, and on four nights in the same week ; 
but I saw it only twice, once Aug. 29th, and again on Friday, 
Sept. 2nd, when the most gorgeously brilliant display took place. 
It commenced immediately after sunset, and increased in splen- 
dor during the evening. For several hours, little was to be seen 
but a deep rich pink light over the southern part of the sky ; 
but by degrees it extended, and, about nine o'clock, a huge pil- 
lar of fire appeared in the west, where it remained until mid- 
night. After the moon went down, the brilliancy of the aurora 
increased, and from about half-past eleven till past twelve, a 
beautiful pale, soft, greenish-blue light, like the dawn of morn- 
ing, extended itself above the southern horizon for about 100° 
or 110°, and about 18° or 20° in height. From this, streamers 
or radii of red, white and blue light shot upward to beyond the 
zenith, fully half the sky being covered with this splendid illu- 
mination, the light fix)m which equalled that of the full moon 
in England. These radii converged towards a point about 15° 
north of the zenith, but did not themselves extend more than 
half that distance beyond the zenith. This was its last appear- 
ance, and a splendid finale it was. The powerful electric excite- 
menc in the atmosphere had an extraordinary efiect on the tele- 
graph wires, agitating the instruments violently in some places, 
and quite inteifering with the transmission of messages. 
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Art. XXXVI. — Oeographical Notices; by Daniel C. Gilills, 

Yale College Library. IJo XIL 

Reprint of a Tract, by Nicolaus Sillacius, (A^ D. 1494), 
ON THE Second Voyage of Columbus. — ^Although the prindpti 
object of these " Greographical Notices" is to record the recent 
progress of our knowleage of the world, yet we cannot forbear 
to make mention of a remarkable publication which pertains to 
the discovery of the New World at the close of the fifteenth 
century. 

Christopher Columbus, in his second voyage across the Atlan- 
tic, set sail from Cadiz, September 25, 1493. Soon after his re- 
turn, Guglielmo Coma wrote from Spain to Nicolans Sillacius in 
Pavia an account of the journey. These letters were translated 
by Sillacius into Latin, and such other information was added to 
them as could be gathered from current reports ; and this whole 
account of the voyage of Columbus, was published under the 
title, " De Instdis Meridvani atque Indxci Maris nuper invcntis." 
This curious tract has been almost forgotten for nearly four hun- 
dred years ; and, at the present time, but two copies of the ori- 
ginal edition are known to be in existence, — one belonging to the 
Marquis Trivulzio of Milan, and the other to James Lenox, Eaj^ 
of New York. The last named gentleman, with characteristic 
liberality, has made this pamphlet accessible to all scholars, by 
causing it to be carefully re-printed in the original Latin, with an 
English translation bv Itev. James Mulligan, a biographical in- 
troduction, notes, and a bibliographical appendix, in which much 
important information is given in respect to the early printed ac- 
count of the various voyages of Columbus. The whole work 
forms a quarto volume of about 180 pages, printed in a truly 
elegant style. 

It cannot be expected that this tract will add very much to 
what is known from other sources of the great navigator and his 
voyages, but as a contemporaneous record of most important 
discoveries, the volume will always be prized not less by the 
geographer than by the historian and bibliographer. 

Voyage around the World of the Austrian Frigate 
NovARA. — The reference which has been made in a previous 
page of this number of the Journal to the Austrian circumnavi- 
gatory voyage, furnishes us with an appropriate occasion for 
speaking of that exploring expedition. 

The Imperial frigate " Novara," under the command of Com- 
modore von Wiillerstorf, set sail from Trieste April 30, 1857, and 
returned to the same port August 26, 1859, having successfully 
completed a voyage of scientific observation around the world, 



Dr. Hayeses Arctic Journey. 401 

e first which was ever undertaken by the Austrian Navy. It 
of course too early for the results of this expedition to be 
lly made public, but various accounts of the whole voyage, 
id of particular observations, have been given in the journal 
the Greographical Society of Vienna, and in Peterman's Miitheil' 
xgen. Vlnsiitut of Paris has also- published a series of articles 
\ the subject, communicated bv M. Marschall of Vienna, 
The " Novara " is a frigate of 1800 tons burthen, and 44 guns, 
was manned by 854 men. The scientific corps, in addition to 
e commodore and other naval officers, consisted of the follow- 
g naturalists, viz., Dr. Hochstetter, physicist and geologist ; 
[^uenfeld and Zelebor, zoologists ; Dr. Scherzer, ethnologist, 
iving charge also of investigations in national economy, the 
»tanist Jellinek and the artist Selleny. 
Sailing, as we have stated, from Trieste, the expedition touched 
r longer or shorter periods at Gibraltar, (eleven days), Funchal, 
ine days), Eio Janeiro, (three weeks), Table Bay, Cape of Good 
ope, (twentv-four days). Island of St. Paul, (seventeen days), 
>int de Galle, (eight days), and Madras, (eleven days). Sail- 
g from the last named port Feb. 10, 1868, from that time until 
ugust 11, a period of six months, the vessel was directed to 
irious island and continental seaports of south-eastern Asia, in- 
ading Nikobar, Singapore, Batavia, Hon^ Kong, Shanghai, etc. 
, September the islana Puynipet was visited, and afterwards 
rdney, (a month), Auckland, (seventeen days), Papeiti, on Ta- 
ti, (eleven days), Valparaiso, (twenty-four (iays). Leaving the 
Iter port May 11, 1859, the Novara reached Trieste at the end 
the following August. The whole extent of the voyage was 
larly forty thousand nautical miles. 

Various letters and partial reports, submitted to the Academy 
Sciences in Vienna, have already been printed, and a com- 
ete narrative of the voyage, and full reports of all the scientific 
nervations which were made upon it, is soon to be prepared 
d printed. 

Dr. Hayes's Proposed Arctic Journey. — A meeting of the 
merican Geographical and Statistical Society was held in New 
ork, March 22, for the purpose of encouraging Dr. Hayes in 
3pect to his proposed voyage to the Northern ocean. Dr. Hayes 
IS present, and, in addition to his statements, an eloquent exhi- 
tion of the importance of this expedition, together with an ap- 
tal for material aid, was made by Dr. Francis Lieber. 
Hon. Geo. Folsom, E. H. Vielfe, Esq. Profs. Mitchell and Silli- 
an, and Dr. A. H. Stevens also took part in the meeting, and 
tters were read in approval of the undertaking from Profs, 
iche, Henry, Guyot, Dr. Gould, etc. 
The general purpose of Dr. Hayes has already been set forth 
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in this journal, in a paper from his own pen, " On the Pracdct- 
bility of Reaching the North Pole," (vol. xxvi, p. 305-23, Not., 
1858.) At the recent meeting it was stated that ten thousand 
dollars had already been subscribed in aid of his enterprise, and 
at least ten thousand more are needed to insure the sending forth 
of the expedition. 

The various weighty problems which are proposed for solution, 
especially the determination whether or not there be an open 
Polar Sea, present the strongest claims to the liberal contnW 
tions of all who are interested in the promotion of geographical 
discovery, or in the progress of physical science. 

Journal of the American Geographical, and Stahsii- 
CAL Society. — We are informed that this Journal, which has 
heretofore been published monthly, will hereafter be issued quar 
terly each number comprising at least 128 royal octavo pages. 
The first number, announced for the month of April, will com- 
prise nearly 150 pages, consisting in part of original articles 
by the following writers: Commander Matthew F. Maury, 
Prof. Alexander D. Bache, Prof. Arnold Guyot, E. George 
Squier, Paul B. DuChaillu, Dr. David Livingstone, Joseph 
C. G. Kenned}', James AVvnc, M.D., together with late geo- 
graphical and statistical intelligence, and careful notices of new 
scientific works bearing upon the objects embraced in the Soci- 
ety's labors. The subscription price to those not members of the 
Society will be three dollars a year. 

Letters in reference to any matters connected with the Journal 
should be addressed to Daniel Willard Fiske, General Secre- 
tary of the Society, New York. 

Explorations ix the Amoou Eegiox. — We have already 
called attention to the great etForts which are makinsj by the 
Russian government to ascertain the resources and clla^acte^ 
istics of Eastern Siberia, and to bring the immense region 
drained by the Amoor and its tributaries into connection with 
the commerce of the world. To our own country-men, these in- 
vestigations are especiall}' important, when we consider the prob- 
able effect which will be produced upon the commerce of the 
Pacific. 

At a recent meeting of the Royal Geographical Society of Lon- 
don, a paper was read, presenting extracts (prepared and'translated 
under the direction of Capt. R. Collinson) from various official Rus- 
sian reports, rei?pecting the districts adjacent to the Amoor river, 
These extracts from the writings of Messrs. Pescurof, Vasilief 
Radde, Usoltzof, Paragchefski, etc., are printed in the Transac- 
tions of the Royal Geoirraphical Society, vol. 28, — together with 
an original map compiled by J. Arrowsmith. As our space it 
the present time allows us to quote but one of these reports, we 
have selected that by M. G. Radde, upon the table lands east and 
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southeast of the great Lake Baikal — or, as he terms it, the Dauro- 
Mongolian Frontier of the Trans-Baikal region. 

" If by the word * Steppe ' be understood an extensive, tree- 
less and arid plain, without any considerable undulations, that 
term cannot, in its full sense at least, be applied to the tracts now 
under consideration. Scientifically, and with regard to the for- 
mation of its surface, this region should be described as an elevated 
extent of country, intersected by many bare mountain ranges ; the 
valleys and low plains between which are in some places strongly 
impregnated with salt, and produce exclusively chenopodeoe whilst 
in others they receive the waters of many small springs and 
atmospheric moisture in the shape of snow and rain; giving 
rise to innumerable small, turbid, and muddy lakes, seldom con- 
taining water fit for use, but more often contaminated with saline 
and alKaline solutions. An ordinary observer, one who has not 
penetratrated into the external structure of the earth's surface, 
or^what is of greater importance, into the properties of the soil 
from which he derives his sustenance, would see here only a con- 
trast of conditions, namely, the contrast of the wooded surface 
to the treeless and bare, inducing him to call such a country a 
steppe. Whether the latter surface be level, or high and undu- 
lated, it would equally by him bo termed a steppe ; and only 
perhaps in distinguishing two contiguous regions would the 
mountainous and desert zone be designated as the * high' steppe. 

The Daur country on the Mongolian frontier cannot, both with 
relation to its absolute height and its topographical features, be 
even approximalely compared to a regular steppe ; nor can any 
parallei De drawn between tlie chemical properties of their vege- 
table strata. Whilst in many regions, as ftr instance in the ex- 
tensive Orenburg, Taurida, and Bessarabian steppes, the cherno- 
zem, so favorable to cultivation, penetrates the surface to 2 and 3 
feet, there is a total absence of organic matters in the woodless 
valleys of the Daurian frontier table-lands; and the soil of that 
extensive region has not undergone any considerable change for 
many centuries, owing to all the elevations, and frequently the 
valleys, abounding in siliceous ('^jasper and flint") formations, 
which either do not admit of precipitation at all, or with great 
difficultv; added to which, tne decomposition of hard rocky 
masses is materially retarded by the dryness of the atmosphere, 
and the want of snow and rain. 

A further exposition will show that, leaving aside the peculiar 
Btamp which characterises the organic nature of (his region, the 
material and moral condition of its scanty population have 
succumbed to the influence of the physical conditions above- 
mentioned.' The greater part of this desert track, perfectly un- 
. suitable for the production of grain, is apparently, like the in- 
habited regions of the Gobi desert on the south, destined by na- 
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tore for the nomadic life of the wild and superstitions Mongol, 
who, spurning the ties of a fixed abode, scours the level plain od 
his tieet steed. 

With respect to geographical position, the Ddurian frontier* 
steppes occupy a narrow zone between longitude 112^ SC and 
119 E. ; their chief extension is from west to east, and they are 
only in a few places intersected by the parallel of 50° N. latitude. 
If the treeless elevations are alone to be denominated steppes, the 
boundary of the Kusso-Daurian steppes must be drawn south- 
wards from Nijni-Ulhun frontier station, as the mountains on 
the banks of the Onon,« extending forther west, are covered all 
over with dense forests ; on the east, on the other hand, from the 
above station, and between Akshinsk and Mogoitu, along the 
right bank of the Onon, extends a forest of tall trees, the pre- 
dominating family of which, the pines suddenly disappears a few 
versts east of ^[ogoitu, and is succeeded by a straggUng wood of 
birch, as far as Kubuhai. 

The steppe district thus only crosses the Onon at Niji-Ulhun, 
occupying also a small zone, well irrigated with numerous smaU 
streams, on its left bank. 

In its easterly extension, parallel to the course of the Onon, 
the steppe is not bounded on the north by this river, but by a 
very thick forest extending between the Onon and the desert, in 
some places 10 miles in breadth. This forest is worthy of notice 
for its historic associations as the sojourn of Chingis-Khan, and 
also in a botanico-geographical respect, forming, as it does, a na- 
tural boundary between the river and the steppe, which is re- 
markable for its small breadth and its clearly defined limit on 
the south. The forest thins gradually towards the east, down the 
Onon, and terminates entirely at the place where the river bends 
abruptly to the north on meeting the western spurs of the 
Adoncholon mountains ; farther in that direction, with a lesser 
fall, and often contracted between banks of granite, the river 
pursues its course as far as its confluence with the Shilka, 
through a wooded country more frequently overgrown only with 
bushes. 

The frontier steppe, which has already a breadth of about 53 
miles between the old Chindan fortifications and the Uldza river, 
extends towards the south along the confines of this pine forest, 
acquiring a greater width farther on. The Onon-Borza* rivulet, 
flowing from the northeast, and which likewise approaches the 
southern offshoots of the Adoncholon mountains at 116°, and after 
bending to the north unites after a course of twenty miles with 
the Onon at Ust-Borzinsk, belongs at its western middle course 
to the steppe region. In like manner, the more sloping southern 

* This stream in caUed Gnon-Bom in distlDction to the three Bona rirdets 
which fidl into the Argun. 
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declivities of the Adoncholon mountains, of which the summits 
alone are overgrown with stunted birch-trees (these are often^ 
however, found in great density along the entire northern slope 
of that chain), are referable ip the same region.* To the eastward^ 
however, almost on the meridian of Tsagan-olu (116° 43'), two 
rows of woody elevations extend from east to north, intersecting 
each other at the most westerly lower range of the Buko-Hada^ 
where the eastern branch terminates. The bare elevations run- 
ning from this knot to the south expand the farther they extend^ 
and form, near the frontier, the wooded table-land of Altangan, 
BO called after one of its principal valleys. 

The aboveraentioned mountains, which terminate in Buko- 
Hada, form first on their eastern, then on their northeastern ex- 
tension, a water-shed between the affluents of the Onon and 
Argun ; the Gazimur river takes its rise on its northern side. 
The Altangan table-land lies between two systems of saline 
waters ; the lake of Tarei-nor is the largest representative of 
the western basins, whilst to the eastern belongs Ubudk, Tsagan- 
nor, Hara-nor, and many others. The culminating points of this 
region occur in the Steppe district, which here increases in widths 
being more than 67 miles in breadth between Tsagan-olu and 
Abagaitu. Having by barometrical measurement taken the 
height of Tsagan-olu at 2711 feet English, 600 more must be 
added for the mountain pass of Soktui. Only one valley, the 
largest and broadest of those occurring in the frontier steppes, on 
the Bussian side, intersects the Altangan plateau &om east to 
west, continuing on the other side of the mountains from their 
western slopes.j This is the valley of the Urulungui rivulet, 
which flows for 100-113 miles in a direction towards the Argun,, 
and terminates there at Novo-Tsuruhaitui military station. At 
its lower coarse, the Urulungui flows gently along a winding 
channel, bordered at first occasionally by bushes of the willow, 
the precursors of a more luxuriant vegetation than that of the 
steppe. The region, however, between the Urulungui Argun j, 
ana Altangan plateau loses its vegetation more and more towards 
the south ; on the frontier at Abagaitu it is intersected by parallel 

* In D&oria trees and bushes are only found on the northern slopes of mountains 
from two causes. The first is, that the southern slopes are much drier tlian the 
northern, which longer preserve the moisture of the soil, and so assist vegetation ; 
'whilst almost every plant withers in summer on the southern side of the mountain. 
The second cause is attributable to the circumstance that the fires which occur in 
the steppes in spring become sooner extinguished on the north side than on the op- 
posite, where the snow leaves the ground earlier (being, in fact, perfectly dry by the 
end of February), thus offering no obstacle to the spreading of the fire. The 
limits of wood and bush vegetation are not governed in these regions by the 
rigor of the winter, but solely by the dryness of the soil and sultriness of the sum- 
mer months. 

f The Urulungui valley probably commences in the vicinity of the Chinese 
firoDtier, to the west of the Altangan plateau. 
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40^ 85' and is so unproductive and barren, that on that account 
alone, and without reference to its topographical features, it may 
be considered the extreme northeastern end of the Gobi desert, 
which extends to the lakes of Buir-nor and Dalai. 

Broad, light-green, and low tracts, overgrown with reeds, and 
winding only along the very edge of the Areun, intersect the 
bare and rocky desert, the uniformity and character of whose 
vegetation is at last broken by the Urulungui rivulet, at Novo- 
Tsuruhaitui. Lower down from the mouth of that stream the 
valley of the Argun assumes another aspect; and the river 
itself, taking a bend to the northeast, visibly contracts and flows 
more rapidly. Here the chemozen soil of the vallev with its 
diversified flora also makes its appearance, so that the tJruIun^ 
may not only be considered as the limit of the high Daanan 
steppes, but also the sharply-defined natural boundary of their 
vegetation. 

To the north of the Urulungui commences the district of the 
metalliferous deposits of the Nertchinsk mountain region, re- 
markable also for its vegetation, which, lower down in the valley 
of the Argun, is very rich in forms, particularly at Chalbuchi 
village. It is here that the Mongolian oak, the Uorylus hetero- 
phylla and Betula dahurica, seen nowhere in Siberia, first occur, 
l^tl^, possessing a sufficiently thick population, some portions 
of this region are highly favorable to the production of cereals; 
but it is less adapted to the depasturage of cattle than the 
steppes, on account of the many mountains by which it is inter- 
sected. 

To describe in a few words the boundaries of the high Daurian 
steppes, it suffices to say that their limit on the north is formed br 
a pine forest, extending along the right bank of the Onon, by the 
Onon-Borza rivulet and the Adoncholon mountains, together with 
the elevations at the upper courses of the Gazimur and Urulun- 
gui rivulets ; on the southeast by the Argun ; and on the south 
by the Chinese frontier laid down in 1727 ; the western extrem- 
itv of tlie steppe being bounded by the forests on the right bank 
of the Onon,' 

The whole of this country, occupying an area of 380 square 
miles, attains an absolute height of 2200 (English) feet at its great- 
est depressions (namely, at Kulussutaefski military station at 
Bayrn-Tarei lake), and almost 3000 feet at its highest elevations. 
Numerous mountain chains, rarely however detaching isolated 
spurs, intersect it in various directions, forming broad valleys, with 
a saline soil, and which are often found to contain accumulations 
of precipitated Glauber salt and soda, but seldom any water-basins. 
Even where the latter occur, they never attain any considerable 
depth, and are mostly so shallow and level that after a snowless 
winter or hot summer they completely dry up and frequently 
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remain in that state for many years. The most striking example 
of this is afforded by the great Baryn-Tarei lake, 1 viDg south of 
the Kulussutae&ki frontier station, which was fouDQ dry by Pallas 
in 1772 : since then it filled with water, which again entirely eva- 
porated five years ogo, so that it now only presents a dry salif- 
erous and muddy bottom, cracked in numerous wide fissures by 
the burning rays of the sun. With the exception of a few rills, 
generally filled only by snow water in spnng, and remaining 
perfectly dry during the greater part of the year, a small number 
of spring morasses are alone to be found there. Not unfrequently 
such morasses occur in the vicinity of saline lakes; but often, 
having no efflux, they drain themselves, when, owing to the 
pressure of water beneath, the sur&ce around their swampy edges 
rises several fathoms* in winter with its icy covering. The ice 
remains in such places until the middle of summer ; and even 
80 late as the month of June have I seen on a freshwater morass 
near Kulussutae&ki, in the neighborhood of Tarei lake, blocks 
of ice one inch thick, capped, as it were, with a layer of earth of 
the same thickness, overgrown with reeds. 

With such a scarcity of water and so great an elevation, it is 
conceivable that the atmosphere of this region must be very dry. 
To the south of this frontier zone, at the same time, extends an 
immense desert, and on the north, the rain-clouds, being at- 
tracted by a dense forest, and arrested by elevated ranges, dis- 
charge their waters to superfluity over the wooded district of 
Kertchinsk ; whilst some 7 to 14 miles to the south not a drop 
of rain or dew will fall for months together. At the village of 
Tsagan-olu, I witnessed, at the beginning and latter part of the 
month of June, examples of such an unequal distribution of 
moisture; whilst the heaviest rains and storms, continually in- 
terfering with my excursions, prevailed at midday in the forests 
only 5 miles to the north, buckwheat was being scorched 8 miles 
to the south of the village, and no rain had fallen since the middle 
of May at the frontier stations of Soktuisk, (40 miles farther to 
the south), and Kluiche&ki and Ghindan (88 miles more westerly). 
It is to be regretted that scarcely any observations on the mois- 
ture of the atmosphere of tliis elevated region have hitherto been 
made, as, together with a better knowledge of the chemical pro- 
perties of the soil, they might have led to some definite conclu- 
sion on the greater or lesser fitness of the country for agricul- 
ture. At the same time we find that almost useless experiments 
on the growing .of corn have for many years been repeated with 
great perseverance at the military settlements on the frontier. 
In none of the extensive and remote regions of Bussia, in the 
same latitude, are there, probably, presented so many local con- 
ditions unfavorable to agriculture as in the frontier steppes of 
"DiunA ; and it is very doubtful whether, even with increased 
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labor, and the introduction of a better system of tillage, any 
regular or even moderate harvests can be obtained. Not only is 
there on one side the want of rain and snow, and the great ele- 
vation to influence the early autumnal frosts, but on the other 
the very properties of the soil oflfer still greater obstacles to cul- 
tivation ; to oe surmounted perhaps only by a Chinese density of 
population, and Chinese industry. 

The very soil of these regions is of a twofold nature : a great 
part of the steppes, and all the mountain-chains in particular, are 
as if sown with flint, jasper, and chalcedony, deeply buried in a 
hard argillaceous sand, and forming also the upper vegetable 
strata, which present no traces of fertility ; whilst all the depres- 
sions of the surface are impregnated witn salt, and therefore pro- 
duce only a few saline plants. The climate is at the same time 
unfavorable to the growth of any plant. Severe snowless winters 
prevent the cultivation of winter wheat, while the early autumnal 
frosts are generally prejudicial to crops, and impede the fallow 
tillage. Spring wheat and buckwheat are consequently alone 
sown ; and even these crops perish in great part from the droughts 
in May and June, no shade being aflbraed to their roots by 
their thin foliage and feeble growth of stem, which rises only 
one foot from the ground. As a rare exception, a snowy winter 
will sometimes follow a series of dry years ; but this, although 
acting beneficially on the fields, is of great injury, by its long 
continuance, to the cattle, which are not unfrequently entirely 
destroyed bv the want of fodder. Under ordinary climatic con- 
ditions, the want of snow is the chief impediment to their safelv 
passing the winter; so that, on the freezing of the few frest 
springs, the animals suffer much more from thirst than from 
hunger, and from the first half to the end of December are often 
so reduced that, even with a sufficiency of food, they are unable 
to survive the second half of that month. 

Appreciatmg the advantages which Eastern Siberia derives 
from the opening the Amur to commerce, Mr. Radde proceeds to 
consider the present agricultural wealth of the Daurian Steppes, 
and its future influence and development. The first part of the 
paper has already shown the unproductiveness of the country, 
and the great obstacles presentea by its climate. Cattle-brce3- 
ing and sheep-farming in particular, would alone appear to admit 
of some development, as the lowlands and steppes afford good 
pasturage; and the prejudicial climatic conditions might, with 
perseverance, foresight, and industry, be rendered less unfavor- 
able. 

Wool is the only article which Mr. Eadde adduces as an ex- 
port, and he considers there will be no difficulty in finding a mar- 
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:et for it in the United States. The frontier region of Danria 
nd Mongolia is capable, the author thinks, of producing two 
millions of sheep; whilst cattle-rearing must for some years re- 
lain in its present state, owing to the scantiness of population, 
nd the difhculty of making provision for the winter." . 

Khanikoff*s Travels in Persia. — Through the attentions 
»f D. W. Fiske, Esq., General Secretary of the American Geo- 
^Taphical Society, we have received the Proces- Vtrbal of the meet- 
ugs of the Imperial Geographical Society of St. Petersburg, held 
)ec. 16, 1859, and Jan. 13, 1860. 

At the latter sitting, M. Khanikoff presented an account of 
lis researches in Persia, to which, in a former number of this 
roarnal, a brief allusion was Inade. His remarks were chiefly 
lirected to the Province of Khorassan, as will be seen from the 
bllowing abstract which we translate from the Proces- Verbal, 

The limits of this vast province, bounded on the north by a 
)lateau which stretches in the direction of latitude from Hindou- 
S^ousch to the southern extremity of the Caspian Sea, and to- 
vard the west by another plateau, making an angle of from 20 
x> 30 degrees with the meridian, are far less clearly defined to- 
w'ard the east. This traveller is of the opinion that Khorassan 
nay be justly considered as bounded in this direction by the 
Hrestern slopes of Hindou-Kousch, which stretch from Herat to 
Kandahar, as well as by the mountains which separate S^^istan 
Qrom B^loudchistan. The space thus enclosed presents four na- 
tural sub-divisions, to which M. Khanikoff gives the name ter- 
races. The first embraces the salt desert lying between Kaschan, 
ELoum, Bastam, Nichibour, and Tebb6s. Its general inclination 
is directed from northeast to southwest, and its lowest point is 
3n the line joining Bastam and Tebb^. The second compre- 
bends the dry desert of Lut, and toward the north borders on 
the preceding ; the mountains of Kirman are its southern limit ; 
its general inclination is from north-northwest to south-south- 
jast, and its lowest point is probably no more than 500 feet above 
;he level of the sea. The lowest point of the third, which in- 
ilades S^istan, is at the surface of Lake Hamoun, of which the 
pvaters are 1,545 feet above the level of the sea. Finally, the 
Iburth terrace, which is the least extended, is bounded by the 
ine which, on one side, joins Birdjand and Sebzar, and on the 
jther stretches from the first of these villages to Toun, Haff, and 
STezdoum ; its general slope inclines from southwest to north- 
east. The limits of these four divisions of Khorassan are not 
everywhere well defined, but they are clearljr indicated by the 
lirections of the water /courses and the inclinations of the ravines. 
The northern frontier of Khorassan coincides with the isother- 
mal line of 12° Cent., a fact which gives plausibility to the con- 
clusion, that over all the expanse of the northern plateau of cen- 
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tral Asia, from Orenbourg to Meshed, over a space of 20 degrees 
in breadth, the annual temperature seldom falls to 6^ Centi- 
grade ; at the southern limit of the first terraces described above, 
aate trees grow and produce fruit in abundance, from which we 
must co.nclude that the annual temperature here is not below 
18° Cent. ; hence, in this direction and in moving toward the 
equator two geographic degrees only, the mean anniial tempera- 
ture acquires an increase equal to that gained to the north of 
Meshed by a progress of 20 degrees along the meridian. M. 
Khanikoft calls the attention of the Geographical Society to 
this point, that the rapid elevation of the degree of the annual 
temperature cannot be explained by the astronomical and hyp- 
fiometrical coordinates alone, of the regions where this increase 
has been observed. He thinks that one of the essential causes 
to which it should be referred is the dryness of the air, which 
rapidly increases from the southern shore of the Caspian Sea to 
the frontier of Beloutchistan, so that in the desert of Lut the 
atmosphere contains only tVo^^s of relative hunaidity. 

After entering into detail relative to the probable limits of the 
highest temperature, determined from the softening observed in 
the steafine which was in the baggage of the members of the ex- 
pedition, M. Khanikofl* has described some of the most striking 
atmospheric phenomena which he has himself studied in Kho- 
rassan. He mentions, among others, waterspouts and whirl- 
winds of dust, the dry mist, the atmospheric fluctuations, the 
mirage, and finally, observations upon the zodiacal lights which 
was seen by the expedition while traversing the space between 
Anarderre and Kirman. In conclusion, M. Khanikoft" presented 
to the assembly the whole trigonometrical network, oy aid of 
which the sketches which he has traced were drawn, adding the 
details of the circumstances which accompanied the operations. 
For want of time he reserved to another meeting the enumera- 
tion of the ethnographical labors of the expedition. 



Abt. XXXVII. — Correspondence of Prof, Jerome Kickl^s, o/Xan% 

France, dated Feb, 26th, 1860. 

French Academy of Sciences. Puhlic meeting and distribution of tht 
prizes, — This meeting was held Jan. 30 ; it was concluded with the eulogy 
upon Th6nard, pronounced by Flourons, one of the Perpetual Secretaries. 
The following ia a summary of the principal prizes awarded. 

Prize for Astronomy, — this prize was awarded to liobert Luther, for 
the discovery of Mnemosyne, the only new planet of the year 1859. 
Mnemosyne is the 57th of the group of telescopic planets between Mms 
and Jupiter, and tho 8th of those which are due to Mr. Luther. The 
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Academy has already four tiroes awarded the prize to this astronomer 
for the discovery of the five planets, Thetis, Proserpine, Bellona, Lenco- 
thea, and Fides. 

The prize for Mechanics was awarded to Mr. Giffard for the inven- 
tion of a new feeding apparatus for steam boilers, which he calls an 
** automatic injector." The report, made by Comb^ gives great praise 
to this apparatus. The injector very advantageously replaces the feeding 

Eumps of steam boilers. In addition to the fact that it avoids all loss of 
eat, other than that which results from the cooling of the exterior of 
the tubes in which the steam and hot water circulate, the absence of any 
movable solid parts, exposed to wear and derangement, the extreme 
facility with which the quantity of water supplied can be regulated be- 
tween limits sufficiently narrow, <fec., render it very valuable for locomo- 
tive machines. Accordingly several great railroad companies have already 
applied it to machines of this kind. 

The automatic injector takes its origin from an observation made by 
Savart in 1832, in his experiments upon the fall of liquid veins; a cur- 
rent let fall from a vessel where the level is maintained at a given height, 
penetrates directly and quite unbroken into a vessel where the surface is 
less elevated. 

The observations of Savart ; the phenomena, long known, of the com- 
munication of lateral motion to fluids by which is explained the action of 
those blowing machines called trompes ; the forcible drawing in of air 
through the intervals which separate the bases of the tuyeres of high 
ftimaces ; the effects of the blast pipe of locomotive engines, <fec., have 
given Mr. Giffard a hint which has led him to the invention for which 
the Academy have just awarded a prize. 

Mr. Giffard, who is a person of very earnest spirit, is known in France 
by his attempts at guiding balloons. Some years since he obtained 
evident results in directing them, since he succeeded in making his bal- 
loon move against the wind^ at the Hippodrome in Paris. This fact was 
stated in a report signed by intelligent men. Although without means 
to continue his researches upon this point, Giffard was not discouraged. 
Instead of making a show of his misery, and representing himself as 
persecuted by science, or as a martyr to an idea, he left balloons for the 
time and set about the construction of locomotive machines ; he thought 
of his injector, and put off his researches upon ballooning until by his 
labors he should again be furnished with means to continue them ; com- 
plete success crowned his investigations; he has now placed himself in a 
condition to take up again his favorite pursuits. 

Physical sciences, — A prize has just been divided between Daubr6e, 
Dean of the Faculty of Science at Strasbourg, and Delesse, mining en- 
gineer at Paris. The question proposed for competition was in respect 
to the Metamorphism of Rocks. The report of the committee will not 
convey to the readers any more knowledge than they have already ob- 
tained from this Journal which has often made mention of the labors of 
Messrs. Delesse and Daubr6e. 

The Prize for experimental Physiology has been awarded to Pasteur 
for his researches in regard to fermentation. They bear upon alcoholic 
fermentation^ lactic fermentation^ and tartaric fermentationj and of their 
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isomeric compouDcls. The report of the committee has particular r^ 
ence to the physiological &ide of the quefttion ; it was edited by Claude 
Bernard, an emlmentlj distinguished physiologist The following extract 
is from the report : 

Following the example of Cagniard Latour, Pasteur considers the 
jeast of beer an organized body ; he regards the modifications which it 
undergoes during alcoholic fermentation as of a nature essentially xntal, 
and he shows that the chemical phenomena of fermentation are c^- 
nected with a perpetual renewal of the yeast ; whence it follows ibnt, 
during the alcoholic fermentation, the sugar not only gives origin to 
chemical substances which disengage themselves or remain dis8olve«l in 
the liquid, but at the same time, there is still a portion of the 5ag:ir 
which is taken up by the yeast in the form of cellulose, and another por- 
tion in the form of fatty matter, while the nitrogen of the old yeast senes 
to regenerate the new. Pasteur has made in Uiis respect an experimeot 
which, so to speak, reduces physiological conditions to the most simple 
relations which can connect living beings with mineral nature, lie 
has shown, in fact, that the globules of yeast develop and multiply, uf\ 
that the sugar ferments, when a quantity of the globules, so to speak, 
imponderable is sown in a medium composed at the same time of: l^t. 
A solution of pure candied sugar. 2d. An ammoniacal salt, the dextru- 
tartrate, for example. 3d. Mineral substances containing phosphates. 
The ammonia is seen to disappear and to be transformed into the com- 
plex albuminous matter of tlie yeast, while at the same time, the pbo§- 
phates give up their mineral constituents to new globules. The carbon 
which is one of the constituent elements of the yeast, is evidently fur- 
nished by the sugar. Before Pasteur, the lactic yeast was generally cod- 
bidt.'reJ as organic matter in process of alteration, but not as organized 
matter. Our author has discovered and pointed out the special characier 
of a lactic yeast, which is much more minute than flie yeast of beer. 
During the lactic fermentation this yeast buds and multiplies, behaving 
in the matter of reproduction very much like the yeast of beer. In 
regard to the fermentation of tartaric acid and its congeners, Pasteur 
hjis arrived at very unexpected results, ha^-ing a high chemical and 
physiological interest. Putting into conditions of fermentation with 
albuminous matter, and at a suitable degree of heat, the racematc of 
ammonia, which is formed by the union of the right- and left-handed 
tartrates of ammonia, and which has no effect on polarized light, it was 
seen that the phenomena of fermentation finally manifested themselves, 
and that new chemical products were formed at the expense of the race- 
mate of ammonia. But it is remarkable that only the elements of th« 
ri^rA /-handed tartrate separate or ferment, to give rise to the product5 of 
fermentation, while under the same conditions the Z^/V-handed tartrate 




develop( 
presenting the characteristics of a myco<lermic vegetable. 

This example proves, in the plainest manner, the influence of the 
molecular dissimilarity of organic bodies, in tlie phenomena of fermenta- 
tion. It is, indeed, impossible otherwise to interpret the marked differ- 
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nee which, in this respect, the right and left tartaric acids exhibit, since 
K>th have exactly the same physical properties, tbe same chemical com- 
KMition, and they differ only in tlie interior arrangement, vihich gives to 
heir constituent parts a rotatory power equal, but in opposite directions, 
nd which corresponds to the dissimilarity which is reproduced in their 
ptitude or inaptitude, to be influenced by ferments. 

In short, Pasteur regards the chemical pbenotaena of fermentation as 
»eing always correlative to the vital phenomena of organization, and to 
be development which takes place, at the same time, in the organized 
easts which have the power to excite it. 

The committee judged that the author, in thus pursuing the pbysiolo- 
7C study of the yeasts, in the direction which he had chosen, would bring 
lew light to bear upon a series of organic products, which are related 
the phenomena of nutrition and histogeny. 

Transplantation of the Periosteum, — Honorable mention was also made 
f Mr. Oilier, in reference to his interesting experiments on the trans- 
>lautation of the periosteum, preserving its property of renewing the 
sseous tissue. The author showed, that if a strip of the periosteum is 
etached from the bone of a living animal, and is transplanted to the 
ubcataneous cellular tissue upon tbe same animal, or upon another indi- 
idual of the same species, the fragment of periosteum becomes encrusted, 
nd continues to live in such a manner that vessels are formed in its sub- 
taoce, and communicate with those in its vicinity, as can be proved by 
areful injection after death : Oilier has likewise proved that, several 
ours after death, the iK>s8ibility of this transplantation of the periosteum 
till remains. 

Prize relative to the unhealthy Arts, — ^This prize was awarded to the 
nventor of a lamp suitable for giving light to laborers at work beneath 
he surface of water. It is a lantern, consisting of a thick cylindrical 
overing of glass fixed between two iron plates. A reservoir, containing 
. mixture of alcohol and turpentine (^'burning fluid") is placed in the 
n tenor. Where the apparatus is plunged into water, the air neces- 
ary to support combustion comes to the bottom of the lantern through 
wo iron tubes opening up into the atmosphere. The products of com- 
>astion are likewise removed by means of a tube fitted to the centre of 
he upper plate, which is also prolonged so as to open into the atino- 
phere, and of which the section is double that of both the tubes, 
nrough which the external air is supplied. 

The inventor of this apparatus was a simple workman, named Guigar- 
lot With this lamp it is possible to work under water to the depth of 
wenty metres. It has been used with success at the works of the monu- 
Dental bridge built over the Rhine, at Strasbourg. It illuminates a circle 
>f 2°** 50 radius, even in turbed water. 

Medical Prize, — In the preceding years we gave much praise to the 
x>mmittee in charge of the medical prize. They sometimes expended 
3ven 90,000 francs in prizes of all kinds, awarded even to chemists when- 
ever their labors were important to one of the branches of the healing art. 
This year the committee have been economical, one knows not why, inas- 
Quch as important wor]a are not wanting. They have awarded only 
honorable mention to physicians for the Ubon tA their profeaiion. 
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Prize for Organic Chemietry, — ^The opposite state of thiDgs appeanh 
the department of chemistry, which for the first time has awaited a priie to 
living chemists. A sum of 6000 francs was divided between Meisn. 
Wurtz and Cahours ; to Prof. Wurtz for his researches upon glycol and iti 
derivatives, and upon the new bases containing oxygen recently discof- 
ered ; to Prof. Cahours for his labors in reference to the organic radicalii 
Be' it understood, there fs no question as to who is the discoverer of the 
composite radicals (Liebig), nor of the organo-metallic radicals (Ixewig). 

Breant Prize, — Tliis prize is in reference to cholera and contagious dis- 
eases. It has not been awarded. The pieces sent for this ccneourt were 
mostly mere letters, containing medical formulae, all, according to tbdr 
authors, infallible for the cure of the cholera, and all wanting, both in 
practical observations in regard to this dangerous disease, and in rational 
deductions as to the nature of its attack, and the synaptoms which ac- 
company and constitute it The following are the principal questions 
proposed for the coneours of 1861 and 1862 : — 

1st question. ** Discuss carefully and compare with theory, the ohser- 
vations upon the tides, made in the principal porta of France." 

2nd quest. " To complete in some important point the geometrictl 
theory of polyhedrons." 

3rd quest ** Establish the general equations of the morementofthe 
earth's atmosphere, taking into consideration the rotation of the earth, 
the calorific action of the sun, and the attractive forces of the sun and 
moon." 

4th quest " Study of any question, at the option of the candidates, 
relative to optical phenomena." 

5th quest. '* At different points of the thermo-electric scale and for a 
difference of temperature reduced to 1° C. to determine the directions 
and compare the relative intensities of the electric currents produced bv 
different thermo-electric substances." 

6th (juest. " Determine by experiment the causes which influence the 
difference of position of the optical and photogenic foci." 

7th quest "Comparative anatomy of the nervous system of fishes*' 

8th quest "Study of the hybrid vegetables, with respect to their 
fecundity, and the perpetuity or non-perpetuity of their character.** 

9th quest " Study of the mode of formation and of the structure of 
spores and of the other organs which contribute to the reproduction of 
fungi, their physiological office, the germination of the spores, and par- 
ticularly with reference to parasitic fungi, their mode of penetration and 
developement in other living organized bodies." 

Each of these prizes consists of a medal of the value of 3000 fr. 

lOth quest "Essay upon carefully made experiments, to throw new 
light upon the question of so-called spontaneous generation." 

11th quest. "Experimental study Of the modifications which can be 
effected in the developement of the embryo of a vertebrate animal by the 
action of external agents." 

12th quest "Study of the distribution of the vessels of the latex in 
the different organs of plants, with particular regard to their relation to 
or connection with the lymphatic or spiral vessels, as well as with the 
fibres of the liber." 
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Idth quest "Determine experimentally what influence insectB may 
exercise upon the production of the diseases of plants." 

Each of these prizes consists of a medal of the value of 2500 fr. 

Besides these prizes there are others: especially the Bryant prize 
(100,000 fr.) is to be awarded " to the person who shall have discovered 
the means of curing the Asiatic cholera, or shall have discovered the 
causes of this terrible scourge." 

Now that we are upon the subject of prizes we will also say that a prize 
of 6000 fr. is offered by the society of Pharmacy at Paris, for " the ques- 
tion of the artificial production of quinine, or in default of this, of a sub- 
stitute possessing equivalent anti-febrile properties." The prize for arti- 
ficial quinine has been open since 1849. 

Time strictly limited to July, 1861. 

These concours are open to all scientists without distinction of country. 

Obituary. Death of Poinsot. — This illustrious geometer died on the 
10th of December last, at the age of 83 years. Bom in 1777, he carried 
on his studies at the Polytechnic School from which he went out in 
1796 in the character of an engineer of bridges and highways. He was 
successively. Professor at a Lyceum in Paris, and member of the higher 
council of public instruction. He had been a member of the Institute 
since 1813 where he took the place of the mathematician Lagrange. 
We shall speak no further of the titles, the dignities, and the decorations 
of Poinsot, since all these objects of human pride are but a vapor, and 
have added nothing to his merits, whom mechanicians place, in the his- 
tory of mechanics, immediately after Archimedes, Galileo, Huygens and 
Newton. His principal claim upon the memory of posterity is founded 
upon ^La Statique^ the *^Memoire sur Viquilibre et le mouvement dez 
tyttemety 1806," and the ThSorie nouvelle de la rotation and the Mhnoire 
9ur lea cdnes eirculaires roulants; the last memoirs were in 1853. 

In the JSlemens de Siatique, he brought to light his beautiful theory 
of couples and itB application to the conditions of the equilibrium of 
machines. 

Poinsot had a truly philosophic mind ; he knew how to render the 
most abstract matter accessible and to bring it down to the most element- 
ary ideas ; this power was one of the characteristic traits of his genius. 
It is equally recognized in his work upon the precession of the equinoxes, 
that remarkable phenomenon discovered by Hipparchus, and explained 
two thousand years afterwards by d'Alembert. 

Poinsot retained his intellectual activity to the close of his life. He 
never experienced the trials which are often met by men of science in 
their pathway. While yet young he saw the most illustrious judges pro- 
claim his rare talents, and his life has always been happy and honored ; 
Poinsot was not only a great savant, but moreover a good man. 

Discovery of an Intra-Mercurial Planet. — The year 1860 has been 
inaugurated in France by an astronomical discovery, all the more re- 
markable because made in unusual circumstances. It is the discovery of 
another planet between the earth and the sun, verifying the conclusion 
to which Leverrier had arrived by the power of computation, that there 
existed one or more planets within the orbit of Mercury. This conclu- 
sion was announced to the Academy at the session of September 12, 
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1 859, in a letter from Leremer to Mr. Faye. Very soon reports were 
pprea<] that the disci »vfry of such a planet was no new tiling. Among 
iliese ri'|K>rtJ«, the nK»st persistent was this, that such a planet had been 
obsen-ed towards tlie commencement of the year 1859, by an amatenr 
astronomer, a jK)or country doctor. Leverrier, resolving to trace this 
story to its sourc«% went personally to Orgeres, a village in the Depart- 
ment of Eure and Loir, where this doctor resided. Great was the emotion 
of Dr. Lescarbault on seeing Wore him the illustrious director of the 
Observatory of Paris. He had little difficulty in satisfying Leverrier 
that the observation had really been made. He said, ^ On the 26th of 
Man'h last, (1859), about four oVlock, in pursuance of my regular habit, 
I was exploring the sun's disc with my telescope, when suddenly I noticed 
near the border a small, well defined, round black spot, having a sensible 
motion. It advanced farther and farther on the sun^s disc. Unforto- 
nately just then occurred a call from a patient I went down below, gave 
my advice to the patient, reascended to my observatory, the black spot 
continued its journey, and I saw it reach the opposite liorder of the son 
and disappear, after being about an hour and a half on the disc." 

The measurements made by Dr. L., witlrvery simple means of his own, 
enabled Leverrier to determine that the chord of the sun*8 disc traverst^l 
by the planet was 9' 17"; and it would have required 4** 26" 4S' to 
traverse the diameter of the sun. He estimates the angular diameter of 
the planet at alK)ut a quarter that of the planet Mercury when in transit 
If this estimate is correct, the new planet is ini^uflicient to account for the 
anomaly in the motion of the perihelion of Mercury ; and there probably 
is, as M. Leverrier announced, a group of small planets between Mercurr 
and the sun. Observers should give special attention to this subject at 
the next total solar eclij^so. 

The new planet has not been officially named, but it is already <lesiir- 
nated Jis Vulcan. Its return is looked for at Paris at the end of March 
or the beiijiniiing of April. 

Tiiis diseovei V was not a matter of mere chance. Dr. Lescarbault, 
having observed the transit of Mercury, on the 8lli of May, 1845, con- 
ceived the idea that if there were between the earth and the sun aiiv 
])lanetary bo<ly besides Venus and Mercury, it must also sometimes cross 
the sun ; and that by frequently ol»serving its disc, such body might be 
detected thereon as a black i)oint.* 

AVithiuit fortune and without means of observation. Dr. Lescarbault 
was unable to obtain a telescoj>e until 1853; and it was not until 1S58 

that he commenced systematic work. He made most of his aujkiliarv 

* . 

apparatus for himself, and went to work in astronomy very much as 
Scheele did in chemistry. 

m 

* Iq 183C aD(l 1837, M. Pastorffof Bucbholz obs^erved, several timeft, a pair of 
■mall, round black spots, of unequal size, passing, in a few hours, across the &un*i 
disc, and each time in a different path. These must liave been a planet with a 
satellite. Messrs. E. C. Herrick and Fnuicis Bnidley of New Haven, in 1 847. endeav- 
ored to re-discover those iKxIies, by observing the sun's disc, twice a day, vithi 
lar^e telescope, and by exploring the vicinity of the sun with the telescope, armed 
in front with a pastelx>ard tube, blackened within. These efforts proved unsuccetf- 
ful. (See this Journal, Nov. 1859, vol xxviii. pp. 445-6.) The hypothesis of an 
intra-niercurial planet was also proposed, many years since, by Ml Buys- Ballot, fa 
bis researches on a maximum and minimum of the solar heat. 
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f. Leverrier further informs us that the explanations which M. Lescar- 
It gave him entirely satisfied him that the alleged observations were 
, and are entitled to a place in science; that the long delay in making 
n public is due solely to the modest reserve of the observer, and the 
itude of a residence remote from the excitement of great cities. In 
port of his assertions, M. Leverrier has exhibited the proofs which he 
id in the domicil of Dr. Lescarbault, viz. a paper on which the latter 

marked, on the 26th of March, 1859, the appearance of the black 
It on the solar disc, and a pine board on which Dr. L. had chalked 
computations and his drawings. 

[ardly had these announcements been made, when several other simi- 
observations were called to mind. Mr. Scott, Chamberlain of London, 
es in Galignani^s Messenger of January 14, 1860, that an Englishman, 
Lloft, observed, January 6, 1818, a black point traversing the sun's 
, and that he (Mr. S.) had made a like observation in the summer of 
7, had thence concluded the existence of a third inferior planet, and had 
published. Uis son, five years old, standing by, was placed at the 
scope, and confirmed the observation by crying out, *' I see a little 
oon on the sun." 

[. Wolflf of Zurich has published several ancient observations, which 
h'lnks refers to the transit across the sun of an intra-mercurial planet, 

by (1,) Scheutzer of Crefeld, June 6, 1761; (2,) Staudacher, to- 
ds the end of February, 1762 ; (3,) Lichtenberg, November 19, 1762 ; 

Hoffmann, at the beginning of May. 1764 ; (5) Dangos, January 18, 
8; (6,)Frit8ch, October 10, 1-801 ; (7,) Stark, October 9, 1819. All 
« observers saw a round well-defined point, of the apparent diameter 
Mercury, crossing the solar disc in a short period, varying from two to 
ie hours. Using only the observations 5, 6 and 7, Mr. Wolff finds that 
r accord with the supposition of a planet having a revolution around 
sun in 19*25 days, a result surprisingly near to that (19*7 days) de- 
ed by M. Leverrier, from the observation of Dr. Lescarbault. 
n settling the question, who is entitled to the credit of the discovery, 
. clear that Dr. Lescarbault's observations are the first which have the 
ntific seal, and are of such a nature as to be subject of computation. 
Vew Members Elected, — 

*izEAU was elected 2nd of January member of the section of Physics 
)lace of Cagniard de Lotour — deceased. 

*LANA was elected March 5, foreign associate in place of Lejeune- 
ichlet deceased. 

k.t the session of the AcadSmie held March 19, Mr. J. A. Serket was 
ted a member in the section of Geometry in place of Poinaot, deceased. 
)ausey has lately (March 12) communicated to the Academy a me- 
r, setting forth the geographical and physical observations of Hom- 
ire de Hell made in 1846-48 in Turkey and Persia, where he died at 
ihan in August, 1848. His manuscripts were taken to France by 
?8 Laurent the well-known artist who accompanied the expedition, 
isey reports the barometric and astronomical determinations of much 

'lypnotism and Magnetism, — French society has been almost carried 
ly with a kind of scientific epidemic which may be compared to tho 
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malady called " table tipping," ^hich was bo much in Togne a few jein 
since. This epidemic is Hypnotism or nervous sleep. It was brooglit 
into notice by a French surgeon following a work of Dr. Braid (published 
15 years since), in which this physician, describes under the name of Hyp- 
notism, the nervous aflfection which is produced under the following drcnm- 
stanccs: — When a brilliant object is placed directly before the face at a 
distance of from 8 to 15 inches, and the subject of the experiment isr^ 
quested to fix his eyes steadily upon the object, in such a way as to pro- 
duce a permanent contraction of the muscles of the eye and eyelid, then 
will be seen to come on, after the lapse of a few minutea, a state analogous 
to catalepsy. M. Broca, having successfully employed hypnotism in pro- 
ducing insensibility to pain, proposes it to surgeons as an anaesthetic agent 
capable, in many cases of being substituted in practice for ether or dilo- 
rofonn, " because," as ho remarks to physicians, " this method, introdQciDg 
as it does no substance into the system, appears to me absolutely harmless." 

From the numerous experiments which have since been made, it results; 
Ist, that this kind of ana>sthesia can be developed but rarely, and in 
persons whose nervous system is es}>ecially predisposed ; 2nd9 ^^ ^yV 
notism may give rise to attacks of epilepsy. 

This kind of anaesthesia is therefore not less open to objection than the 
other. Its origin is more ancient than is sup(K)sed ; it was established 
more than two centuries ago, under the name of irradiation or phenomena 
of actinobolism, by P. Kirehor in his Ars magna Lucis et UmbrcB. 

It is concluded that in hypnotism is seen only a fact in the domain of 
animal magnetism, which is not yet a science. We will not enter further 
into the details. 

Porous bodies. — Among the topics of scientific interest which awaken 
attention at present, is the research of Jamiii, professor at the Ecole 
Polytoehnique, upon the equilibrium and movement of fluids in porous 
bodies. The new results at which ho has arrived atlbrd an explanation 
of the ascent of the sap in vegetables without the necessity of recourse to 
the vital furce. It is apparently a <juesiion of capillarity only. 

Jamin has aj>j)lie«l the new facts which he has discovered to the con- 
struction of an a})paratus composed entirely of inorg:inic materials, but 
showiuir in its structure a great analogy with vegetables. This apparatus 
has the property of rai^i^g water as trees do, to a height greater than 
that attained by means of atmospheric pressure, from a moist soil whence 
the water is constantly drawn to tho factitious leaves where it is continu- 
ally evaporate«l. 

Keduceu to its mo^^t simple ft>rm this apparatus is composed of a block 
pf some well dried porous sul^tancc as chalk, lithographic stone, ^c^ or 
a porous battery cell tilled with a powder well rammed in, white chalk 
for instance, oxyd of zinc, or even ^^ilh earth. A manometer is imbedded 
in the interior of the mass, and the whole is plunged in a vessel full of 
water. Tho water immediately ju'netrates its pores and diives out the air, 
which collecting in the inierior, exercises a pre>sure upon the manometer 
amounting with oxyd of zinc iojivt atmospheres and with starch it exceeds 
six atmospheres. This is not the limit of the greatest possi(^ pressure; 
Jamin makes known the causes which diminish it in these cases and 
proves that the water is forced into porous bodies with a force which he 
calls TT, and which is equal to that of a considerable number of atmospheres. 
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A tube 1*20 metres long filled with plaster and terminated at the summit 
by an evaporating surface is inserted by its base into a reservoir closed 
and filled with water ; a vacuum is caused measured by 15 or 20 millime- 
tres of mercury or by 200 or 270 millimetres of water; and the water 
appears even at the upper extremity of the tube, which proves that por- 
ous bodies are able to raise water higher than can be done by atmospheric 
pressure. These facts cannot be explained by the ordinary laws of capil- 
lary attraction, since these bodie* are not formed of impermeable tubes, 
but of corpuscles in juxtaposition, separated by small empty spaces. 
Jamin has therefore submitted the problem to the calculus and has come 
to results, of which we mention the following : 

If in a damp porous body, the water is compressed by a power of seve- 
ral atmospheres, it can congeal only at a temperature below 0* C* 
Consequently the old wood is able to resist frost, while the young shoots 
being less dense are unable to do so. 

Since water in filtering through a porous body is compressed as it 
enters and dilates again as it runs out, it should exhibit electric currents 
and many other phenomena. 

The theory can not be applied to non-homogeneous porous bodies. In 
the extended memoir which he has prepared, Jamin discusses the compli- 
cated results which may be occasioned by irregularity of structure; he 
makes an application of it to wood, and shows that the interior pressure 
must be augmented in the denser tissues; that the air must come from 
the larger tubes, which cannot serve for the ascent of the sap. 

It is plain that the evident tendency of all these experiments is to ex- 
plain the ascent of the sap in vegetables by capillarity. The idea is not 
Dew, but it has not been hitherto fully admitted, notwithstanding the 
experiments which have been heretofore made. 

Jamin gives it probability in showing by decisive experiments, that 
porous bodies exercise a capillary action superior to the pressure of the 
atmosphere; further, he gives the physical theory of capillarity in porous 
bodies and succeeds in calculating the phenomena of the movement of 
Kqnids in trees. This is thoroughly physiological. If the Academy of 
Sciences could award the great prize for physi<>logy, for a work upon fer- 
mentation, when it is not vet known whether this purely chemical phenom- 
ena is the result of vital action as Cagniard de Latour maintains, or the 
manifestation of a mechanical effect as Liebig explains it, in his beautiful 
theory of fermentations, — if this work in chemistry deserved the great 
prize for experimental physiology for a stronger reason should they award 
this prize for the splendid physical researches of which we have just spoken. 

Application of electric light in Medicine. — The ordinary processes of 
illumination are of very diflScult application when the object is to empio) 
artificial light in diagnoses or in certain cases in operative medicine, 
inasmuch as the illumination is insufiicient, or the light is more or less 
colored, and is accompanied with heat. It is not the ordinary electric light 
here spoken of, but that produced by induced currents* The problem to be 
solved consists in finding a source of light with little or no heating efiect, 
which can be compressed into tubes of small capacity and of forms adapted 

* This fact has just b^en demonstrated by Mr. Sorby for water contained in 
ctpiUary tubes of a small diameter. — j. n. 
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to circnmsUnces, and which finally ia of anch whiteneaa aa not fiaiblf i» 
alter the color of organic tissues illuminated by it. This problem has jast 
been solved by Dr. Fonssagrire, physician of the naval school at Brest, 
with the cooperation of Messrs. Ruhmkorff and DuMoncel. The apfM- 
ratus consists of an empty tube of Geissler, of very small diameter folded 
and turned upon itself after the manner of multipliers; thia tube contains 
a gaseous mixture which gives a perfectly white light when it is travened 
by an electric current produced by an induction coil. 

Pho^horescence. — ^The electric lamp (phat^phore) of which we were 
just speaking calls to mind some ooservations upon phosphorescence 
which have just been made by Phipson ; he has found that like cane 
sugar, the su^ar of milk or laetine becomes luminous by concosnon, and 
also by fracture. To evolve phosphorescence from the nitrate (^ uranium, 
it is sufiicient to shake briskly a bottle containing a certain quantity of 
this salt in the crystalline state. The light is very vivid when the experi- 
ment is made with one or two kilograms of this anbatance. Calomel 
possesses the same property, although in a less degree. 

Works of Arago, — ^The sixteenth and last volume of Arago*s worb 
has just appeared. It contains a great number of unpubliahed researches 
ma<le by Arago during his career. 

The sixteen triangles are here given which Messrs. Biot and Arago 
determined in the prolongation of the meridian of France to the island 
of Formentera. Arago alone^ has measured besides, a seventeenth tri- 
angle having its summit at the enclosure of Galaro in the island of 
Majorca and resting in one direction upon Camprey in the island of 
Trizza, and the other upon the mole of Formentera, with the design 
of obtaining the length of an arc of the parallel nearly 3*^ from tb« 
extremity of the meridian, and to determine the curvature of that portion 
of the earth^s surface. The results of these measurements, heretofore 
unpublished^ arc found in this volume. 

Arngo in the year 1853, tlio very year of his death, communicated to 
the Academy a memoir upon the figure and physical constitution of Mare, 
which is likewise contained in this volume, and is accompanied by more 
than 3000 micrometrical measurements of the diameters of Mars, Jupiter, 
Saturn and Uranus, which were taken from 1811-1847. 

It is well known that Arago made numerous investigations in regard 
to the refractive power of atmospheric air, dry or humid, and of different 
gases and vapors. He labored in this department for nearly half a 
century, namely, in 1805 with Biot, in 1816 and 1816 with Petit, and in 
1852 with Fizeau. Chemists and physicists will derive much advantagd 
from the determination of the refractive powers not only of some simple 

fases, but also of compound gases such as oxyd of carbon, carbnretted 
ydrogen, sulphuretted hydrogen, cyanogen, the vapors of sulphur and 
of carbon, of sulphuric ether and chlorohydric ether. 

This volume also contains studies upon optics, atmospheric electricity, 
dbc. United to the other fifteen volumes it forms a lofty monument to 
science as well as to one of its most noble representatives. 

Bibliography. — The following works have ju«t appeared at Paris. 

Oeuvret tt Arago, Tom. xvi, 1869; chez Oide, 6 rue Bonaparte. — Thia Tolamei* 
devoted to acieotific notices bearing upon the personal labors of Arago, manv d 
which have never before been publiahea. 
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At the Lilnrarie etntrale dei teieneea rue dt Seine ; Reeherchee eur le non-homoge- 
nHU de tetincelle dindaetion^ par M. Th. du Moncbl, 1860. — M. du Moncel, who 
ffives all his leisure to the study of electricity and its applications, presents in thi<9 
brocliure the result of his researches upon the electric spark, and especially the 
spark of induction, of trhich the non homogeneity tras discovered by him in 1865. 

At Baillidre BrosL, Paris & New York. TraiU Hemenlaire de Phytique experimen- 
iale, Tom. 1. 12^, I860, par M. Fobthoicme, professor of Pliysics at the Lyceum in 
Nancy.— This work, even by the confession of the author, contains nothing new, 
-but b distinguished by its me'thod. The most difficult questions in regard to gravity, 
liydrostatics and heat are explained in the first volume with great clearness, and 
tnot rendered intelligible to persons little versed in these matters, which are so im- 
portant in our day and have so many useful applications. 

By Laeroix ds Baudry, Quai Malaquais.-^ 6^an<2f hommee et grandee choeee, noti- 
eea eeientifiquee eur lee invenlione et eur lee decouvertee modemee et eur le» anteurx, 
par Vietnr Meunier, 8°, I860 — Tills work appears bv numbers, once a week ; its 
author, of whom we have often spoken, has acquirecl in France a great reputation 
at a popularizer. He established the Ami dee iteiencee, a journal for scientific dis- 
cussions, which he has directed for six years, and is remarkable fur the independence 
of his opinions and judgments. M. V. Meunier in thb new publication proposes all 
the great scientific questions of the day. 



Abt. XXX V ill — Description of an Equatorial recently erected at 
Hopefield Observatory^ Haddenham^ Bucks ; by the Rev. W. E, 
Dawes. 

(From the Monthly Noticee of the Royal Aetronomieal Society.) 

My observatory was furnished, in May last, with an equatori- 
ally-mounted telescope by Messrs. Alvan Clark and 'Sons, of 
Boston, TJ. S., which m several important points diifers from any 
other in this country ; and I therefore hope that a brief descrip- 
tion of it may not prove uninteresting to the Eoyal Astronomical 
Society. 

The form combines great firmness and compactness with 
considerable elegance of design. The massive part of its struc- 
ture is of cast-iron, the base of which is firmly bolted down to a 
stone pier. The semicircular form of the upper part affords a 
secure position for most of the wheel-work oi the driving-clock, 
of which the going- weight descends in a groove on the east side 
of the pier, and is not seen in the drawing. The space between 
the polar axis and the semi'jircular bed-piece is occupied at its 
lower part by the hour-circle. Immediately above this is a 
sector, which clamps on to the axis, and the wheel-work of the 
clock occupies the upper portion. The sector has a radius of 
rather more than 9 inches and an arc of 80°, or two hours of 
right ascension. This arc has a face of an inch and a half in 
breadth, between which and a cylinder 7 inches in circumference 
there is just room enough for two thin bands of sheet-brass, each 
of about three-fourths of an inch in width, to pass side by side. 
These bands are both keyed by the end into one groove in the 
cylinder, at such a distance that they cannot overlap or interfere 
with each other. They are then bent round the cylinder in 
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opposite directions, the end of one being fastened to one extrem- 
ity of the arc of the sector, and the end of the other at the other 
extremity of the arc to a piece of brass which is acted upon by a 
screw and nut, for giving to both the bands a due d^ree of 
tension. The sector and cylinder thus move together without 
friction, irregularity, or lost time. 

Upon the same arbor with the cylinder is the wheel, 15 inches 
in circumference, in the racked edge of which the driving-screw 
works. This arrangement gives the screw about the same driv- 
ing-power as if it acted on the edge of a wheel nearly 40 inches 
in diameter, fixed on the polar axis. 

I have every reason to be satisfied with the going of the 
driving-clock ; and the cylindrical bob of the pendulum being 
screwed on to its steel rod, the rate is capable of adjustment to 
the greatest nicety. Great care has been bestowed by the ma- 
kers upon the accurate dividing of the wheel- work ; and I have 
much pleasure in acknowledging that its performance fullv bears 
out my expectations, founded on the cnaracter given by the 
Messrs. Bond of the clock-work applied by the same makers to 
the great Munich equatorial in Harvard Observatory, which has 
been so successfully employed for the purposes of telescopic 
photography. While the speed of the clock is regulated by the 
vibrations of the half-seconds pendulum, the action of the pendu- 
lum on the wheel-work is rendered smooth and equable by an 
ingenious application of Bond's Spring-governor ; and so perfect- 
ly successful is this contrivance, that with the thread of the 
micrometer bisecting a star, and a power of 800 or 1000 on the 
t^^lcscope, no interruption or jerk from the escapement is per- 
ceivable. 

For producing a slow motion in right ascension, the driving- 
screw is mounted on a brass frame, which, being carried by a 
fine screw under the observer's control, acts as a slipping-piece 
throut^h nearly five minutes of time. 

A firm clamp, close to the cradle of the telescope, fixes the 
declination-axis, and is accessible to the observer both at the 
eye-end, and also during the setting of the declination-circle. A 
slow-motion screw acts on an arm extending from the clamp to 
the bottom of the cradle to which the screw is attached. 

To permit the adjustment of the polar-axis to the latitude and 
meridian of the place, the upper part of the cast-iron bed-piece 
is made with a groove which receives loosely a projecting keel 
on the portion bolted down to the pier. The form both of the 
groove and of the keel being semicircular, the upper portion is 
moved upon the lower by the stout screw which is seen in the 
drawing, and the polar-axis is thus easily raised to the required 
angle. The adjustment to the meridian is performed by the 
screws on each side of the groove in the upper piece pressing 
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against the keel in the lower, which has play enough in the 
groove to allow of a moderate degree of azimutnal motion. 

To facilitate the finding of objects in Mr. Clark's *' Two-eye- 
piece Micrometer," when their distance exceeds the field of one 
of the eye-lenses, the finder is furnished at its eye-end with a 
small position-circle divided into degrees. The thick wires of the 
finder being placed in the direction of the objects to be meas- 
ured, the reading of the position-circle indicates the approximate 
setting for the micrometer, whereby the two objects may be 
immediately found by their respective eye-lenses. The aperture 
of the finder being two inches, it will show a star of the 9i mag- 
nitude of Struve's scale. 

The object-glass of the telescope has a clear aperture of 8^ 
inches, and a focal length of about 110 inches. The materials 
were furnished by Chance and Co., of Birmingham. The figure 
is excellent to the circumference, and the dispersion but little 
over-corrected. Its performance fully supports the character of 
Mr. Alvan Clark's object-glasses, and I believe it to be capable of 
everything which can be performed by such an aperture. It 
clearly divides y* AndromedcBj and shows the smallest companions 
among the stars of the Pulkova Catalogue. 

Haddenhazn, near Thame, November, 1869. 



SCIENTIFIC INTELLIGENCE. 

I. CHEMISTRY AND PHYSICS. 

1. On Fraunhofer^s Lines, — Kirchhoff has communicated a prelimi- 
nary notice of very remarkable investigations on the spectra of colored 
flames. These investigations have given an unexpected clue to the origin 
of Fraunhofer's lines, and justify some remarkable conclusions as to the 
constitution of the atmosphere of the sun and perhaps also of the more 
brilliant fixed stars. 

Fraunhofer remarked that in the spectrum of the flame of a candle 
there are two bright lines which correspond with the two dark lines D of 
the solar spectrum. The same bright lines are obtained more easily and 
stronger from a flame into which common salt has been introduced. The 
author produced a solar spectrum and allowed the sun's rays before they 
fell upon the slit to pass through a powerful salt flame. When the sun- 
light was sufficiently weakened two bright lines appeared instead of the 
two dark lines D ; when however the intensity of the sunlight exceeded 
a certain limit, the two dark lines D were seen with much greater dis- 
tinctness than without the presence of the salt flame. 

The spectrum of Drummond*s light usually contains the two bright 
sodium lines, when the luminous portion of the lime cylinder has not been 
exposed to ignition for a long time; if the lime cylinder remains fixed, the 
lines become weaker and finally vanish. Under th^se circumstances, a 
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salted alcohol flame placed between the lime cylinder and the slit, pio* 
duces two dark lines of extraordinary sharpness and fineness, which ex* 
octiy correspond to the lines D of the solar spectrum. In this manner 
these lines are artificially produced in a spectrum in which they do not 
actually occur. 

If we introduce chlorid of lithium into the flame of Bunsen's gas lamp, 
the spectrum exhibits a very bright, sharply defined line, which lies in 
the middle between Fraunhofer's lines B and C. If we allow solar rayiof 
moderate intensity to pass through the flame to the slit, we see the line 
bright upon a dark ground ; but with a grater intensity of the sunlight 
a dark line occupies its place, which has precisely the character of Frtuo- 
hofer's lines. When the flame is removed, the line yanishes completely. 

Tho author concludes from these observations that colored flames in 
whose spectra bright sharp lines occur, diminish the intensity of rays of 
the color of these lines, when these pass through them, to such a degree, 
that in place of the bright lines, dark ones occur, whenever a source of 
light of sufficient intensity is placed behind the flame. He further con- 
cludes that the dark lines of the solar spectrum which arc not produced 
by the earth's atmosphere result from the presence in the ignited sun's at- 
mosphere of those substances which produce in. the spectrum of a flame 
bri/;ht lines in the same place. 

We may assume that the bright lines corresponding with D in the 
spectrum of a flame always arise from the presence of sodium ; the dark 
lines D in the solar 8]>ectrum allow us therefore to conclude that sodinm 
is present in the sun's atmosphere. Brewster has found in the spectram 
of the flame of saltpetre bright lines in the position of Fraanhofer's lines 
A, a, B ; these lines indicate the presence of potassium in the sun's atmo- 
sjihere. From the author's observation that no dark line in the solar 
spectrum corresponds to the red lithium line, it would follow that lithium 
is either not present at all in the sun's atmosphere or is present only in 
very small ijuantily. 

The investigation of the spectra of colored flames has in this way ob- 
tained a new and high degree of interest. The author promises to pursue 
tho subject in connection with Bunscn, and states that they have already 
obtained results which render it pos:>ible to determine the qualitative con- 
stitution of complicated mixtures from the appearance of the spectrum of 
their blowpipe flames. In pursuing together tho investigation of Kirch- 
hoft's discovery of the influence of flames upon rays of light, a remark- 
able fact has appeared which promises to be of great importance. Drum- 
mond's light requires a salt-flame of low temperature in order that the lines 
D may appear dark. The flame of alcohol and water is adapted to this 
purpose, but the flame of Bunsen's gas lamp is not. In tliis last case, the 
smallest perceptible quantity of salt causes the bright lines to appear. 
The authors reserve the developement of the consequences of this remark- 
able fact. — jPo7^. A)in.^ cix, p. 148, Januan/j 1860. 

Note. — Professor Stokes, in a letter to the editors of the L. and E. PhiL 
Mag. directs attention to the fact that Foucault, in 1849, published a short 
paper in llnstitut containing observations exactly analogous to those of 
Kirchhofl^. Foucault's experiments were made by transmitting solar light 
through the galvanic arc, and appear to have escaped attention until 
their second and independent discovery by Kirchhoflf. 
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2, On the direct eonversion of lactic into propionic acid. — ^The conyer- 
n of lactic into propionic acid was first observed by Ulrich who ob- 
ned cfaloropropionio acid by distilling lactic acid with perchlorid of 
osphorus. Lautemann has succeeded in a more direct transformation 
lactic acid by the agency of iodid of hydrogen. When concentrated 
(tic acid is dilated with half its volume of water and the cooled liquid 
saturated with iodohydric acid gas, iodine is set free and if the liquid is 
ated in a closed tube to 140^ C. iodine is separated in quantity. The 
«red liquid neutralized with potash and then distilled with dilute sul- 
uric acid yields propionic acid mixed with some iodine and iodohydric 
d which are easily separated by carbonate of sifver. The reaction 
lich yields propionic acid is expressed by the equation 

C6H6(H03)04+2HIz= C6H604+2HO+L 

Lactic acid. Propionic acid. 

The same result may be still more easily obtained by distilling lactic 
d with biniodid of phosphorus when propionic acid passes over colored 
free iodine. Lautemann considers these results as confirming .Kolbe's 
w that lactic acid is propionic acid in which one equivalent of hydro- 
1 is replaced by one of the compound radical HOa. — Ann. der Ckem. 
d Pharm,^ cxiii, 217. 

3. On the Formation of Alanin from Lactic Acid.— -Streckbr's dis- 
rery that alanin may be converted into lactic acid by the action of ni- 
us acid is familiar to chemists. Kolbe has succeeded in effecting the 
erse process, that is, in obtaining alanin from lactic acid. Lactate of 
le is to be converted into chlorid of propionyl by distillation with 
chlorid of phosphorus and this by treatment with absolute alcohol 
o chloropropionic ether. The ether is then to be treated with a con- 
itrated solution of ammonia in a closed tube for several hours. The 
ution on evaporation gives a mixture of sal-ammoniac and alanin 
ich are easily separated. The reaction in this case is expressed by the 
lation — 

>H4C108, C4H50+2NH8+2HO=C6H4(NH2)08, H0+NH4C1+ 

C4H5O, HO. 
Ann. der Chem. u. Pharm.^ cxiii, 220. 

L On the Constitution of Lactic Acid — Kolbe has communicated a 
y interesting discussion of this subject, maintaining his view that lactic 
d is monobasic and is to be regarded as oxypropionic acid. We must 
wcver refer to the original paper which does not admit of condensa- 
Q. — Ann, der Chem. und Pharm,, cxiii, 223. 

5 Contributions to the Chemistry of the Platinum-metals. — Glaus has 
itinued his investigations of this most diflScult subject and has obtained 
ny new and interesting results, the most important of which we shall 
-e state. 

[n the present paper, the author confines his attention chiefly to ruthe- 
im and its analogies with osmium. The hydrated deutoxyd of ruthe- 
m has the formula RuOi-f-5H0 and may be obtained either by digest- 
the corresponding chlorid with carbonate of potash and washing 
oxyd with boiling water, or by precipitating the sulphate of the oxyd 
h potash or soda. The sulphate in question may be prepared by 
rdizing the sulphid with nitric acid. The oxyd when freshly precipi- 

EtfOND SBUES, Vol. XXIX, No. 87—MAT, 186a 
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Uted 18 a slimy ocbre-eolored substance which dries to a rust eoloicd 
mass resembling hydrated sesquioxyd of iron. It diesolves in acids witk 
a brigbt yellow color, and gives on beating with cblorbydric acid, s 
beautiful red solution of the chlorid. When heated to 800 C. the oxjd 
loses a portion of its water, and when more strongly heated, ezploda in 
oonKequence of the instantaneous separation of the remaining water. 

Tbe author describes in full the double salu RuCb, KCi and RuCli, 
NH4CI and gives their reactions with the usual reagents. UutheDiam 
forms, like o»mium, an acid containing four equivalents of oxygen, si 
well as the ruthenic acid RuOs already described by Claus. To tliis scid 
Claus gives the name of hyper-rutlienic acid ; it may be prepared by pssi- 
ing a current of chlorine into an alkaline solution of ruthenic add, pre- 
pared by fusing metallic ruthenium with caustic potash and saltpetre. 

TLo hyper-ruthcnic acid, being volatile, distiU over, and may be col- 
lected in a receiver. The new acid is a golden yellow crystalline sod 
volatile substance. On gentle heating, it melts into golden yellow drops, 
which again solidify as a crystalline mass. The acid is very volatile sod 
evaporates at ordinary temperatures ; its gas has a TOlden yellow color, 
and the acid has a peculiar smell which resembles that of nitrous scii 
The gas irritates the lun^ and produces a cough, but does not attack the 
eves like osmic acid. It has little taste, but is somewhat astringeDt, 
though not acid. Its boiling point lies not far above 100^ C. 

Tbe acid is very easily reduced. In the moist state its solution ii de- 
composed after a few hours, with formation of the sesquiozyd. Akx^ol 
and the greater number of organic bodies easily reduce it. Potash dis- 
solves the ncid slowly, but tlie solution passes after a time into one of n^ 
thenate of potash. Tbe author gives the relations of this body to other 
reagents in detail, but for these we must refer to the original memoir. 

When a solution of RuCia, NII4CI is evaporated to dryness with an ex- 
cess of ammonia, the cblorid of a new base is formed, the formula of 
which, according to Claus, is 2NHs . RuCl-f'StlO. The salt has an In- 
bel yellow color, and crystallizes in rhombic tables, which are soluble in 
water and yield on heating pure metallic ruthenium. When this chlo- 
rid is digested with an excess of freshly prepared oxyd of silver, it yieldi 
a solution of tlie oxyd. On evaporation, this solution gives a rather po- 
rous, yellow, crystalline mass ; this base appears to be even more caustic 
than caustic potash itself Tho author promises a more complete descrip- 
tion of this interesting base, as well as additional contributions to the 
chemical history of iridium and rhodium. — Joumdi fur prakL Chemii, 
vol. Ixxix, 28, January 3\st, 

6. Synthesis of new Bases containing Oxygen, — ^Wurtb has observed 
the remarkable and important fact that oxyd of ethylene C4H4O3 combinei 
directly with ammonia, forming very well defined and powerful bssei 
When concentrated aqueous ammonia is mixed with oxyd of ethvleoe 
and the mixture is allowed to stand, combination ensues with a strong 
evolution of heat. On evaporation an alkaline syrup is obtained which 
gives with chlorohydric acid a solution from which colorless rhombobedrs 
separate. These have the formula CiaHiftNOs-j-HCl : the platjnum wit 
is CiiillisNOe, HCl+PtCla. The mother liquor of these rhombohedr* 
contains another chlorid, the platinum salt of which has the formula— 
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0bHiiN04, HCl+PtCls. The formation of these bases is indicated hy 
the equations — 

SC4H403+NH»=(C4H402)iHiN=Ci3Hi5NO« 

2C4H40»+NHi=(C4H40a)«HiN=CeHiiN04. 

ThMe results may perhaps lead to the discovery of the true constitution 
of the complex organic alkaloids containing oxygen. They appear to 
show that Berzelius view that the alkaloids are conjugates of ammonia 
may be true in some cases at lea^t. — Comptes RenduSy xlix, 898. 

7. On a new series of Alcohols, — Wurtz has also found that oxyd of 
ethylene unites with water to form new alcohols which he terras di* 
ethylene and triethylene alcohols. The reactk>ns involved are represented 
simply by the equations — 

C4H40a + 2 H0=C4H«04. Glycol. 

C4H403-j-2HO=CseioOs. Diethylene-alcohol. 

3C4H403-f-2 HOi=Ci9Hi408. Triethy lene-alcohol. 

Qzyd of ethylene also unites directly with glycol so as to form the diethj- 
lene and triethylene alcohols. The equations are 

2C4H40s-fC4Hs04=£Cl3Hl40s. 

C4H40s4-C4H«04=cCsHioOf. 

AH these substances behave like alcohols. The diethylene alcohol was 
also discovered by Ix>(rren90 and called by himf the intermediate ether of 
glycol. — Comptes Bendus, xlix, 813. 

8. Researches on the Platinum metals ; from a letter of Dr. WoLCOrt 
GiBBs to one of the editors. — " The conapletion of my researches on the 
platinum metals has been delayed much longer than I expected. This 
lias arisen partly from the intrinsic difficulty of the subject and partly 
from its expansion in purticnlar directions in a very unexpected manner. 
A brief sketch of the results already obtained — imperfect as they are — 
v^J perhaps interest you. 

The osmium-base of which Dr. Gentii and myself published a brief 
notice about two years since in the Journal, proves to be the type of a 
Tery extensive series of compounds which promise to be of much theo- 
retic interest. Tou will remember that the chlorid of that base is pro- 
duced when osmite of potash, KO, OsOs; is added to a solution of sal- 
ammoniac. I now find that new complex bases are formed when the 
osmite is added to solutions of the chlorids of narcotin-ammonium, cin- 
chonin-ammonium, ^c, d:c. ; in shorty almost all the complex alkaloids 
which I have yet tried give analogous bases containing osmium in the 
radical. The new bases are very easily decomposed with evolution of 
osmic acid. They are more stable in the presence of an excess of chlor- 
hydric acid and give crystalline double salts with the chlorids of gold 
and platinum. 

These however are not the only or even the most remarkable basic 
compounds which I have discovered. Many of the ammonia-metal 
bases already described are capable of forming new bases into which 
osmium enters either as a conjugate body or as replacing hydrogen. 
When, for instance, osmite of potash is added to a solution of the chlo- 
rid of pallad-diamin, 2NHt. PdCl, a yellowish brown solution is formed 
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which OD addition of chlorhydiic acid gives a beautifal yellow crystal- 
line precipitate insoluble in cold water and containing palladium, osmi* 
nm and the elements of ammonia. 

When osmite ofpotash is added to a solution of cLlorid or sulphate 
of luteocobalt, 6N™ . Co«CU or 6XH» . CoaOs . SSOf, a buff-yellow pre- 
cipitate is thrown down, which on addition of HCI gives a wine-rdlow 
BOiution. This solution after a short time deposits beautiful cirstals of 
the chlorid of a new base containing osmium, cobalt, and the elements 
of ammonia. The chlorid gives well crystallized salts with the cUorids 
of platinum, gold and mercury. Its solution is decomposed by gentle 
heating, osmic acid being evolved while a black powder is thrown down. 

The other ammonia-cobalt bases give analogous compounds which 
however are decomposed almost as soon as formed. It is my intention 
if possible to examine the relations of osmite of potash to one or two 
of the arsenic and antinoony bases, as for example to the chlorids having 
the formulas (C4H5)4AsCl and (C4li»)4SbCL 

When ammonia is added to a solution of osmite of potash, the red 

color of the latter passes immediately to wine-yellow. Fremy supposes 

that an osmiamid is formed here ha\'ing the formula OsOs . HaN. I 

find that the product is a new osmium base, the chlorid of which is 

formed at once by neutralizing the yellow solution with HCL This 

Hi ) 
chlorid has probably the formula ^ y NCI, though it may he 

Hi ) 
Ofi(^ i ^^^* ^° ^^^® manner I am still doubtful whether the true for 

mula of the other ammonia-osmium base is 2NHs.Os03.0 or 2NHs. 
OsO+^HO. Experiments now making will decide this point Mean- 
time I may say that I do not agree with Claus in considering the for- 
mula 2NII8 .OsOa.O improbable since we have many analogous ca.ses, 
as for instance in xanthocobalt and flavocobalt, the formulas of the chlo- 
rids of which are, you will remember, 

NO2 . 5X113 . Coo O . Ch and 2N0« . SNIh . C02 O . Cia. 

The chlorid 2Xn3.OsO2.Cl or 2XIIs.OsCl+2HO is decomposed by 
boiling with chlorhydric acid, ginng sal-ammoniac and a new chlorid 
which is perhaps identical with that just mentioned. This is easily ex- 
plained by the equation 

2XIT8 . OsCl+IICl=XIIs . OsCl +XH4CI, 

and the decomposition would then be exactly analogous to that of pal- 
lad-diamin under the same circumstances 

2XHs . PdCl+UClz=XIl8 . TdCI+XHi CI. 
I hope soon to decide these questions by experiment and analvsis, but 
the analyses are vert* difficult and tedious, and I have to feel my war 
and find out new methods for almost every determination. 

You will see from the above that osmium is likely to become one of 
the most interesting of the elements, And that it is 'capable of forming 
an extraordinary number and variety of compounds. I am also very 
busy with the reraarkab e class of double nitrites which I described at 
the meeting of the Am. Association for the Advancement of Science in 
August last There are still some difficulties to be overcome, but I am 
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confident that I shall be able to effect a perfect separation of all the 
metals of the platinum group. The white iridium salt appears to have 
the formula Ira Os . 2N08-{-3KO . NOj, but it contains a small Quantity 
of chlorine which may be essential. Its stability and insolubility are 
very remarjcable, and will I think prove of great value in separating 
iridium from the other metals. The corresponding salts of the other 
metals of the group appear to be all soluble. The ruthenium salt is 
soluble even in alcohol and ether, and gives with sulphid of ammonium 
a magnificent red solution. This is by far the most delicate test for ru- 
thenium yet discovered as the reaction is peculiar to that metal. Claus' 
beautiful reactions with sutphocyanid of potassium and sulphydric acid 
are much inferior for qualitative purposes." 

New York, March 80, 1860. 
TjBomncAL Chsmuitbt. 

9. Solution of Cellulose in Ammonio^oxyd of copper, — Some time since 
Erdmann, in his Journal fur pro ktische Chemie (Ixxvi, 386) expressed the 
opinion tbat cellulose is not really dissolved by cuprate of ammonia, as 
stated by Schweizer {ibid, Ixxii, 109), but only swollen to a sort of thin 
mucilage like the well known limpid ** solution" of starch. 

This view was based upon the fact that when a clear solution of cellu^ 
lose in NHa OuO is diluted with a large excess of water, the cellulose 
separates entirely in the course of a few davs. 

In defense of his original statement Schweizer now urges tbat the 
cellulose must be really dissolved by ammonio-oxyd of copper :' since ita 
fibres are unquestionably destroyed when this reagent comes in contact 
with them — as may be distinctly seen with the microscope ; and since 
the cellulose precipitated from a solution of cotton in the above mentioned 
reagent no longer exhibits any trace of definite structure. 

A solution of cotton in NHa CuO may also be filtered perfectly clear — 
although this operation is somewhat difficult when large quantities of the 
liquid are operated upon. The solution is moreover capable of passing 
through the cell membranes of plants as shown by Cramer {ibid, Ixxiii, 6). 

The destruction of the solvent power of the cuprate of ammonia by 
dilution appears to depend upon alterations which this compound itself 
undergoes under certain circumstances. It often happens that a solution 
of ammonio-oxyd of copper which at first dissolved cotton with the 
greatest ease gradually loses this power even when kept in carefully closed 
vessels completely filled with the liquid. It is moreover well known to 
chemists that solutions of ammonio-oxyd of copper, and of the ammonio- 
copper salts, undergo decomposition when diluted with large quantities 
of water; — hydrate of copper being precipitated. 

This decomposing influence which water exerts upon solutions of the 
compound of ammonia and oxyd of copper is in the opinion of Schweizer 
the cause of the gradual precipitation of cellulose from such solutions 
when these are largely diluted.--xr(mma/ /ur praktische Chemie, Ixxviii, 
870 ; compare also Cramer, ibid, Ixxiii, 1, et seq, 

10. Decoloration of Indigo by Sesquioxyd of Iron, — According to 
KuHLMANN, when a solution of blue indigo is acted upon at the tempera- 
ture of 150® (C.) by hydrated oxyd of iron its color is, almost immediatclv, 
completely destroyed. The same thing occurs with a number of other 
coloring matters. — In noticing this fact Barreswil suggests that persul- 
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pbiite of iron mAy perhaps be applied in calico-printing as a dischamfar 
indigo and also in bleaching blue rags for paper making. — Ripe ri mn d» 
Chimie Appliquif, Oct 1859, p. 429. 

EThe obeervation that salts of the sesqnioxyd of iron have the power 
»leachin|2r indig^o and other organic coloring matters was first made If 
Prof. H. WuRTz of Washington and published two years since in this 
Journal (i^ols. xxv, 378, and zxvi, 52) — also in the Proc of Amer. Assoc. 
1858 and in several foreign journals — to him unquestionably beloogi 
whatever credit may attach to the discovery — r. n. s.] 

11. Aluminum Leaf — A Parisian gold beater, Dfioorsss, baasneceeded 
in obtaining leaves of aluminum as thin as those from gold and silver. 
The aluminum must be reheated repeatedly over a chafing dish daring 
the process of beating. This leaf is less bnlliant than that of silver bot it 
is not so easily tarnished as the latter. It is easily combustible, taking 
fire when held in the flame of a candle and burning with an exceedinglj 
intense white flame. 

According to Fabian, (Dingler^s polyt Journal, cliv, 438,) the chem- 
ical lecturer will find aluminum leaf to be well adapted, for exhibiting 
the characteristic properties of the metal. It dissolves, for example, with 
aurprising rapidity in a solution of caustic alkali. 

[A specimen of this leaf accompanies the description of it in Beper- 
toire de Chimie Appliquie^ Oct 1859, p. 435, also Nov., p. 488.] 

12. Critical and Experimental Contribution to the Thetny <^ Dyeing,-^ 
Under this title a somewhat extended treatise by Prof. Bollbt of Zurich 
has appeared in the L. £. and D. Philosophical Mag. [4] xviii, 481, Sup- 
plement to Dec 1 859. 

Two questions have long boon agitated amonff chemists interested in 
the theory of dyeing. (1.) In what part of tfie colored fibre is the 
coloring matter situated ? Does it merely adhere to the surface, or docs 
it penetrate the entire substance of the cell-walls of such fibres as cotton 
and flax ! Or lastly, in the case of such fibres is it stored up in the 
interior of the cells i (2.) What is the nature of the union between the 
dye and the fibre ? Is it a chemical combination, or is it due to mere 
surface attraction ? After comparing the various theories \''hicb hare 
been advanced during the last century and discussing the merits of each, 
the author records the results of his own experiments, from which it 
appears that wool and silk in all cases where they have not been dyed 
with colors in a mere state of suspension* seem to be impregnated with 
the dye throughout their entire mass; while in the case of cotton, by fnr 
the larger portion of the coloring matter adheres to the surface of the 
fibre, the penetration of the cell-walls by the dye being either very slight 
or altogether wanting. 

That the theory of W. Crum (L. E. and D. Phil. Mag„ April, 1844,— 
compare this Journal, [2], xxviii, 125), in accordance with which the tubu- 
lar form of the cotton fibres is an essential condition to tlieir taking a dye, 
is unfounded, appears from the fact that the amorphous cotton-gelatine 

firccipitated from its solution in cuprate of ammonia (see this Journal 
2], xxvii, 118) may be mordanted and dyed like ordinary cotton. In like 

* Id which case the coloring matter only adheres as a crust to the surface of the 
fibre. 
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ai«nner sulphate of baryta and other puWeralent mineral bodies may be 
mordanted and dyed with decoctions of dyewoods. 

With regard to the nature of the force which binds the coloring matter 
to the fibre — whether or no it be chemical attraction I Bolley concludes 
that there is no sufficient reason for accepting the view, principally devel- 
oped by Chevreul [and by Kuhlmann, Comptes Rendus. Tomes ilii, xliii et 
zliv], that dyeing is a direct consequence of chemical affinity. He 
believes that the power poesessed by fibres of attracting certain bodies — 
whether salts or coloring matters or both — from their solutions, belongs to 
that class of phenomena which results from the action of finely divided 
mineral or organic bodies (charcoal or bone black for example,) on slich 
solutions. The distinction between the action of charcoal and of fibres 
in thus removing saline matters, or dyes, from their solutions is one of 
dtgrte only, the nature of the operation being identical in eitlier case. 

A given weight of well prepared animal charcoal can, as a rule, deprive 
a larger quantity of liquid of its color than an equal weight of wool or 
aillL Neither wool or silk can remove all the color from a solution as 
charcoal can, their effect extending only to a certain degree of dilution 
beyond which the particles of coloring matter resist their attraction. Dyes 
which may have been taken up without a mordant by wool or, especially, 
by silk may be removed again by long washing in water, a fact which is 
not true in the case of charcoal, or only to a veir slight extent The 
attraction of coloring matters for water is thererore more completely 
overcome by charcoal than by animal fibre; but even the cleanest vege- 
table fibres, as, unmordanted and completely bleached cotton, possess a 
certain power of attracting coloring matter. That cotton should have 
less effect in this matter than wool or silk is not surprising in view of the 
great difference in the structure of cotton fibre as compared with that of 
the two substances last mentioned. It is well known that wool and silk 
in consequence of their physical constitution belong to the class of strongly 
absorbent or hygroscopic substances, i. e. in consequence of a certain 
porosity or looseness of their particles they swell up when moist and be- 
come easily penetrated by a liquid throughout their entire mass ; on the 
other hand the cell-walls of cotton fibres are denser, less penetrable and 
at the same time thinner and therefore unable to contain the same quan- 
tity of liquid. 

It has been often urged that since fibres, especially those of animal 
origin, not only exert an attraction for salts ^c but also possess the 

e>wer of decomposing some of them, their action must be chemical 
ut in this respect the behavior of charcoal is similar to tliat of the fibres. 
So too with regard to the increased attraction for color exhibited by raor* 
danted cotton which is on a par with the fact observed by Stenhouse that 
the decolorizing power of wood charcoal is considerably increased by 
precipitating alumina upon it 

According to the Author mordants act by producing insoluble colors 
(lakes). Their behavior towards coloring matters in solution roust be 
ascribed to chemical affinity, with which however the fibres themselves 
have nothing to do. . 

The so-called substantive dyes become insoluble from some other cause 
than the addition of a mordant, for example ozydation of protoxyd of iron, 
or of white indigo. 
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That common ahim with which wool or silk ha^ been impregnated ii 
able to attract coloring matter from solutions and precipitate it on tbe 
fibres depends not ujion the strength of the chemical affinity of these 
fibres for the coloring matter, but upon the fact (eiperi mentally proved hj 
Boliey) that they become saturated with the alum which cotton does not 

13. Cellulose DigtBted by Sheep, — The researches of several Oermso 
chemists* have proved that the cellulose of plants is by do means so indi- 
gestible a substance as was at one time supposed, but that on the con- 
trary it is digested in considerable quantities, by the ruminants at least, 
especially when a portion of the food of the animal consists of some 
snbstance ricli in oil. 

In order to ascertain to what extent the digestibility of cellulose tniy 
depend upon its state of aggregation, Sussoorf and A. Stceckhardt bare 
undertaken a series of experiments, of which only a very brief abstnct 
can be here given. From their results it is evident that even the most 
compact kinds of cellulose can bo in great measure digested by sheep. 
The experiments, commenced in July, 1850, were upon two wethers re- 
spectively five anti six years old. .These were fed : 1st, upon hay alone; 
2d, upon hay and rye straw; Sd, hay and ]K)plar wood sawdust which had 
been exhausteil with lyc ; in order that the sheep should eat the sawdust 
it was found necessary to add to it some rye-bran and a small quantity 
of salt; 4th, hay and sawdust from pine wood mixed with bran and sslt; 
5th, hay, spruce sawdust, bran and salt; 6th, hay, paper-maker^s pulp 
from linen rags and bran ; after several unsuccessful attempts to induce 
the sheep to partake of the pulp when mixed with dry fodder it was at 
last given to them in a sort of paste or pap prepared by mixing bran 
with water. The experiments were continued until November, with the ' 
exception of a short intermission during which the animals were put to 
pasture in order that they nii^ht recover from the injurious effects — 
probably due to the resinous matters of the spruce wood, — of the tifih 
series ut* experiments. 

The animals, jis well as their food, drink and excrements were weiirbed 
every day. The amount of cellulose in the excrements was also (Inilj 
determined by analysis. The composition of the food ingested having 
been previously ascertained. 

It appeared that, when the animals were fed: (1.) with hav (35 lbs. 
pei'week), 60 to 70 i>er cent of the cellulose contained therein was di- 
gested, t. e, it did not appear as such in the solid excrements. In this 
experiment the animals gaiued 7^ lbs. in 18 days. (2.) With hjiv H ll«., 
and straw 7 lbs. (per week), 40 to 60 per cent of the cellulose of the straw 
was digested. The animals having lost 2+ lbs. in 11 days. (3.) With hav 
10^ lbs., poplar 8aw-<lust Sj-Ibs., bran 7 lbs. (per week), 45 to 50 percent 
of the cellulose of the poplar wood was digested. The animals having 
gained 2^ lbs. in 13 days. (4.) With hay 10^ lbs., pine wood saw-dust 7 
lbs., bran 10^ lbs. (per week), 30 to 40 per cent of the cellulose of the 
pine wood was diir^-stcd. The animals having gained 10 lbs. in 24 days. 
(5.) With hay \)i^ lbs., paper-maker's pulp 7 lbs., bran 14 lbs. (per week), 

* For a iwrtion of these interestinfj results, see: Agriciilturchemhche Untfrtuck- 
ungen und deren Krgfbmsse angeniellt u. g^sammfiit hei der landvcirth^hafWche^ 
Vertuchxtation in Alctckem. Leipzig, Wioand, 1852-57 ; nlso Die landwirthchafl- 
lichen Vertucht-Htationen, Dresden, Werxeb, 1858-59. — r. h, s. 
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)0 per cent of the cellulose of the paper p«1p was digested. The animals 
naTing gained 7 lbs. in as many days. 

These experiments are to be continued, and more particularly with a 
new of ascertaining whether any nourishing effect is to be attributed to 
the cellulose. — Stocokhabdt'b Chemueher Ackertman, 1860, No. 1, p. 51. 

II. GEOLOGY. 

1. I^otes on the Geology cf Nebraska and Utah Territory^ (in a letter 
to one of the Editors from Dr. F. V. Hatdbk, dated Fort Laramie, March 
8d, 1860.) — It will be seen by referring to the several memoirs, published 
In connection with my associate, Mr. Meek, and the second edition of a 
geological map of Nebraska and Kansas, that the great Lignite Tertiary 
Basin covers a vast area in the northwest We find by personal observa- 
tion that it occupies the greater portion of the country bordering on the 
upper Missouri, Yellow Stone and Big Horn rivers, that it extends far up 
into the Wind river valley and west along the North Platte road to the 
Sweet Water mountains, the Cretaceous rocks being exposed here and 
there by local upheavals, only except along the base of the mountains. 

The lignite beds, which are well developed south of Fort Laramie ex- 
tending along the base of the Laramie mountains to the Arkansas and 
southward, furnishing the coal or lignite in the vicinity of Denver City 
and probably forming a part of the same basin. 

I have, in a former paper, suggested that fresh-water deposits near Fort 
Bridger are probably on a parallel with the estuary beds of Judith river, 
which at that time were not positively known to be Tertiary. The facts 
now in my possession show, with a good deal of certainty, that they form 
the lower portion of the great Lignite Basin. These estuary deposits, 
which occur in a number of localities in the west and northwest, as along 
the Grand and Cannon Ball rivers, at the mouth of the Judith on the 
Missouri, near the mouth of the Big Horn on the Yellow Stone, seem to 
have ushered in the tertiary epoch of the West, which bad already been 
foreshadowed in Cretaceous formation No. 5,* by the Tertiary character 
of the Mollusca. We have already, in a former paper, noted the fact that 
a large portion of the fossils peculiar to the Cretaceous formation No. 5, 
are closely similar to true Tertiary types and in most of the localities the 
transition from No. 5 to the estuary beds is scarcely perceptible. On the 
North Platte, especially at Deer Creek, No. 5, which is very largely de- 
veloped in this region, is not unfrequently thrust up through the overlying 
lignite beds, charged with its characteristic fossils. Along the bluff backs 
of the stream, where the beds are but slightly disturbed, the order of se- 
quence of the strata is so perfect that I would not have been in doubt 
where to draw the line of separation until we came to the first seam of 
lignite, and even then I would have considered several beds of the Lignite 
formation as the upper portion of No. 5 had I not found in these lower 
lignite beds Unioa and other -fresh-water shells, together with impressions 
of leaves identical with those occurring so abundantly in the Upper Mis- 
souri and Yellow Stone Tertiary strata, and furthermore these beds on the 

* The Cretaceous series of Nebraska has been dirided ioto five formatioiw, which 
Imt ooDvenieDoe have been nambered from the base in ascending order, 1, 2, 8, dc 
SECOND SBRISa, Vot. XXIX, Ne. 87.-lfAT , 186a 

55 
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North Platte hare now been traced continuooslj OTer the interreniDf 
country from the mouth of the Yellow Stone river to the Platte. 1 bare 
ascertiiined tbo fact ibat the lignite beda along the North Platte are a con- 
tinuation of those on the Upper Uimouri, and that they extend in tbeir 
full developcment far up into the AViod ri?er valley and along the Platta 
road to the Sweet Water mountains. As yet I have seen no indications of 
lignite in any of the division^ of the Cretaceous period except in forroatioQ 
No. 1 near the Big Sioux river on the Missouri and in a series of saixl- 
atones aud shales near Fort Benton which we have referred to the sams 
rock. As we proceed south and southwest in this region Na 1 aeems to 
disappear gradually, and along the Laramie mountaina I cannot deCermios 
its existence at all. 

The geographical extension of the g^eat Lignite Basin seems to me to 
be one of the most interesting questions in the geology of the West at ths 
present time. Very little is known as yet of its limits and from the intc^ 
esting facts collected by Dr. Engelmann and from other sources it mint 
occupy a large area to the southward and westward from this point, and 
we already know that it extends hr northward into the Hudson's Bsj 
vicinity. 

In regard to the White river Tertiary Basin its boundaries have beeo 
published with a good degree of accuracy. Its limits north of the Platte 
river are now well known, and as I have already stated in a former paper, 
one of the upper memliers of that basin is revealed along this river, and 
these, in their southern and southwestern extension, pasa by a gradosi 
transition into the Yellow Marl or superficial deposits' of the Quatemarj 
period. That the White river Tertiary beds are of later date than tboM 
of the Lignite Basin, is clearly shown by the former having been obseived 
resting cunformably upon the latter in several localities. 

2. Note on Prof. Newhtrry's criliciim$ of Prof, Hter^s determination 
of apecies of North American Fossil Plants^ in a letter to Prof. Asa GaAT, 
Cambridge. — Dear Sir: When I ofiered for publication in this Journal, 
the traublation of part of a letter from Prof. O. Heer, concerning some 
fossil plants of the Tertiary, I was far from supposing that any of the 
statements of my learned friend would not appear satisfactory to everj 
one interested in the study of our American Palaeontology. Much less 
could I foresee that those statements would be construed in a manner 
that I do not think quite justifiable. As Prof. Heer's letter was published 
without his knowledge and sanction, I am forced, much to my regret, to 
defend bis position against Dr. Newberry, a personal friend also, and a 
true and faithful pioneer in the field of our lx)tanical palaeontology. 

I know nothing about the discussion on the Cretaceous formations snd 
fossils, except what has been published in this Journal. And although 
last year, during my connection with the State Geol. Survey of Arkansas, 
I had the opportunity of examining well exposed strata at different stages 
of the Cretaceous, I was unable to find there any fossil plants, and there- 
fore I have never seen as yet an American Cretaceous plant Thus I can 
take my arguments only from the statements of Dr. Newberry himself. 
It is unnecessary to recall the five points in discussion. 

Tlie two first statements are, even from the assent of Dr. Newberry, 
satisfactorily explained by the insufficiency for exact determination of 
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cetebet mnde from incomplete specimens. Neyertheless, it is bat right 
> remark in fiivor of the opinion of Dr. Heer that Populus Leuee has not 
le leayes toothed as Dr. Newberry says, but only subdenticulate, follow- 
ig Unger^s fignre and description. Moreover, species of Populus bear 
x>tbcd and entire leaves on the same branches. 

The third assertion, about the value of the genus Etttngshausenia, con- 
Brns only the author of the genus and has nothing to do with the deter- 
lination of the species. There was no call for a cntique upon Pro! Heer 
n this account 

The fourth statement is the only essential one ; it is : ^ that excepting 
he so-called Credneria and EttingMhaueenia^ all the genera enumerated in 
>r. Newberry* 8 letter are Tertiary and not Cretaceous.^ 

Nobody will consider as identical the genera Salicites and Salix^ AU 
ties and Alnus. Tlien, from the eleven genera enumerated by Dr. New- 
erry, two only are found in the list <^ Hiehle, containing seventeen 
enera. These two genera are Populus and Acer^ the true characteristic 
enera of the tertiary of Europe. The first is represented already in that 
>rmation by thirty^three species; the second by forty-five or more, and 
xcept the species admitted by Hiehle, not a single one has been found 
1 the Cretaceous. From the nine other genera m Dr. Newberry which 
re not mentioned as Cretaceous by Hiehle, not one has been found by 
nybody else in that formation. Hence Pro^. Heer was right to say that, 
xcept the two which he named, all the genera enumerated in the letter 
f Dr. Newberry were of the Tertiary and not of the Cretaceous. Every 
otanist without exception would have come to the same conclusion. 

Therefore I cannot understand faow the accusation of ignorance or of 
isrtiality could be brought against the celebrated Professor of Zurich, 
low it could be thought that a naturalist who has spent Ms life, without 
egard to personal interest, in the constant pursuit of hts favorite science 
the Botanical Palssontolo^ of all the formations), could be supposed 
ignore not only the fossil flora of the Cretaceous, but what Hiehle has 
published in the Palftontograpbia. This work is in every library and 
^rof. Heer has quoted it all along in the three volumes of bis admirable 
•'ossil-flora of the Tertiary ! And how a man of such high moral stand- 
ng as Prof. Heer, respected everywhere for his faithfulness and devo- 
ion to science, could be accused of giving his opinion or rates of deter- 
aining the plants from Sk judgment biased by erroneous oral testimony^ is 
till more inconceivable to me. 

In the letter of Prof. Heer, there is not a word which could be con- 
trued as censurable or offensive to anybody. When the most learned 
botanists take again and again species and genera for re-examination, 
lew determinations, for a constant chanffiug of names, of relations, of 
•ffinity, even with specimens of living pTantSf when such Palieontolo- 
^sts as Heer, Corda, linger, Goppert, Braun, ^c, who have oq hand 
he largest libraries, numerous specimens, and every facility for com par- 
ng them are forced every day, either by new discoveries or by a more 
areful study, to acknowledge n>istakes and to change their nomencla- 
nre ; when the same fossil leaf is for different authors a Populus^ a 
"ialix^ A Laurus, a Ficus^ a Quercusf it cannot be expected that in 
kmericay where the science of Botanical Paleontology is scarcely born. 
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where the age of the itnta from which the foeail pbuile an taken ii 
mostly uncertain, where we hare no poanbility of comparing apeciipaii 
and not a tingle library where we can find all that hiia been paUialMd 
on palfeontology, we can come at once by some kind of diruation to 
the correct determination of a foesil species. And moet commonly tke 
examination has to be nuuie on pieces of broken specimens of uaim, 
of which the general outline and the details of nervation are oblitented. 
We have thus to begin and to break the way, and the only means of 
doing it with advantage to our successors is to publish our fciedl wpeam 
as fast as we can get Uiem, figuring them carefiiUv and determining the 
species as weU as we can without caring for any roreign opinion. 

About the fifth statement of Prot Heer, I can not admits as Dr. New- 
berry appears to do, that the fossil flora of the American Cretaoeooi 
ought to be closely related to the European. The Tertiary of North 
America, of which numerous specimens have recently been collected in 
Mississippi, Tennessee and Kentucky, has some of the genera of Europe^ 
Sahal^ Phiisnieetetj Lamnu^ d^c, represented by peculiar q>eciea diffsrent 
firom those of Europe, with a lar^ number of Termimaiiu^ MagmoU^ 
two ^nera scarcely represented m the European tertiary. But this 
question cannot be examined now. 

Contrary to the supposition of Dr. Newberry, it is certain that the 
fossil plants obtained trom three different stages of the Tertiaiy in Mil- 
sissippi, Tennessee and Kentucky, indicate a warmer climate uan that 
of the same latitude at our time. And it is certain also that already 
two marine fossiliferous beds (very rich indeed) have been discoveied, 
the one near Cairo in Illinois, by Fro£ A. H. Northen; tiie other nesr 
Oxford, by Prof. Hilgard, and perhaps a third one in Tennessee bv ProC 
Safford, — three State Geologist of the three different States. \ bare 
spent some time last fall in the examination of the formations ; and be- 
sides the specimens of fossil leaves which I have collected, I have now 
for examination the rich collection of the Mississippi University of Ox> 
ford, and the private collections of fossil plants of both Pro£* Hilgard 
and Prof. Safford. It is from these materials partly examined tlut I 
have taken the above conclusions. 

Respectfully Yours, L£o Lbsquxbetx. 
Colambns, Ohio, April 8, 1860. 

III. BOTANY AND ZOOLOGY. 

1. Florula Ajanensii, by Reoel and Tiling. Moscow, pp. 128, 4to, 
1658. (Extr. Trans. Imp. Soc Mosc) 

Primita Flora Amuretuis, by C. J. MAzmowixz. St PetersbaiK 
1859. (Extr. Mem. present Acad. Im. Sci. St Petersb.), pp. 504, tsk 
10, 4 to. — ^The first-named work, with the Florula Ochotentis of Trsnt- 
vetter and Meyer in Middendorf^s Journey, gives an account of the bot- 
any of the confines of Northeastern Siberia bordering on the Ocbot^ 
Sea. The latter, a bulky volume, contains the first fruits of the botanical 
explorations consequent upon the colonization of the lower part of the 
Amoor River by the Russians. These districts nearly abut upon the north- 
ern part of Japan, and therefore possess for us a peculiar botanical ioter- 
est They &hare notably, though not as largely as Japan, in those North 
American types which present so curious a problem m geographical dii- 
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tribntion. Having been supplied with an almost complete suite of the 
specimens upon which these works are based, through the generosity of the 
directors of the Imperial Botanic Garden and of the Museum of the Iid- 
perial Academy of Sciences of St. Petersburg, we wish to collate the vari* 
oas representative forms both with our Japanese materials and with their 
American relatives before we offer any definite remarks. SufSce it now 
to say, that the Amoor flora offers several additional species identical with 
peculiarly Eastern North American ones : e. g. Acer tpicatum^ Pilea pu' 
miloj AipUnium thelypUroideSy and Symplocarpu$ foetid us I Also sev- 
eral closely representative ones ; such as Caulophyllum robuslum, doubt- 
less the same as the Japan plant, which in fruit answers perfectly to our 
C thalictroidea, and I still suspect not distinct from it ; and Maximovic- 
zia ChineniiSf Rupr. (to which evidently belongs SphcBrostema Japoni- 
eum^ Gray), a close counterpart of our Schizandra ; Acer teymentosum^ 
very nearly our A. Fennsylvanicum ; Hylomecon vemalia which seems 
very close to our Stylopnorum diphyllum ; and Plaffiorhegma dubium^ 
which has the look of a monstrous dicarpellary Jeffersonia. Indeed^ 
good flowers are sUll wanting to make it at all certain it is not a Jeffer- 
sonia! 

Yetj remarkable indeed is this division of monotypic or nearly mono- 
typic genera or groups between Northeastern Asia and Northeastern 
America,— of which so extended a list can now be given, — and very sug- 
gestive is it (at least where the species are identical or nearly so) of a 
comparatively recent communication between the two countries, a. o. 

2. Harvey*9 The9auru8 Capenna, No 2, has come to hand. The plates 
(26—60) are better printed and do more justice to Dr. Harvey^s facile pen- 
cil than those of the firtft part. Among the illustrations is a new Crota- 
laria^ *' a sort of flrst fruits of the botany of Lake Ngami f an interest- 
ing new Bizaceous genus (Rawsonia)^ with petaloid scales ** evidently ho- 
mologous with the crown of Paseiflora^ and with the inner stamens hy- 
pogynous, the outer perigynous" ; also a fine new Scuphularineous genus, 
Bowkeria, — No. 3, just received, continues the work to plate 75. One of 
the plates illustrates a new genus of the Passion-flower fiamily, with blos- 
soms no larger than chickweed. a. g. 

3. Hooker' 9 species Filicum, being Descriptions of all known FemSj illus- 
trated with Plates. Part ix, or vol. iii, part 1. pp. 64, tab. 141-170. — 
This portion of this important and standard work contains the genera 
Lomaria and Blechnum, and excellent figures of 23 species. The roost 
interesting Fern to us, here illustrated, is the Blechnum doodiodes of Hook- 
er, known only from two specimens gathered by Douglas somewhere in 
Northwestern America, " probably up Frazer's River": the question is 
whether the plant may not prove to be a remarkable variation of Loma- 
ria Spicant, which inhabits that region, and is the only Lomarioid Fern 
of so northern a latitude. ^ a. o» 

Part X, or vol. iii, part 2 of this important work has just come to hand. 
It comprises the first part of the very large and very difficult genus As- 
plenium, the reduction of which to order will be a great boon to botanists. 

4. Journal of the Proceedings of the Linnamn Society^ No. 14 : Botany. 
— ^This part concludes Prof. Andersson's account of the ScUices of the East 
Indies, 34 species, of which many are new. Mr. Spruce has a short article 
on Uie j^aasaba Palm {Leopoldinia Piassaba) of the Rio Negro of the Am- 
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■Km, tha long fibrous beard of wboae petioks (vwtigcs of the meabmi 
which enrelopes the frond in vemttion) is so important fer cordage, Ac 
On yoang palms this pendant beard is four feet or more in length, sod 
reaches to the ground. Besides this nseful fibre, the palp of the ripe frait 
of this palm is said to yield the most delicious of all palm-drinka, barisg 
great resemblance to cream both in color and taste. The remaining stti- 
ole is one by II r. Mitten, npon rarioos new Mrnad of New Zealand, Tai* 
mania, and various parts of the Southern hemisphere* 

No. 15, contains Obsenrations on the Cht>wth and time of A]^ManuMS 
of some of the Marine Alam^ by Dr. Cocks; and another of thePtwm^ 
aores ad Floram Indicant, by Dra. Hooker and Thomson. The preseBt 
paper is devoted to the BaUamimem^ amounting to about one hundred 
species, notwithstanding a large reduction. The great maas of the order 
belongs to India ; the extra-Indian Balsams known being abont e^t in 
more oriental parts of Asia and Maylasia ; about as many more in Afriea 
and Madagascar, three in Europe and Siberia, and two in North Ameries. 
The Indian species are ** so universally and excessively prone to vaiy" that 
they have given their monographer immense trouble and small sa^ifiM)- 
tion. We may remark that our two American species and /. Nblikoh 
gen of the Old World seem to run together; at least, inteme^ate fcrms 
occasionally appear which strongly sngmst a common origin. a. e. 

No. 19. contains a paper by Mr. £iDington on the forms or specNS 
compared with Fumaria capriolala^ L. ; another on a new Bntter-tres 
of Southeastern Africa by T. Camel of Florence, — the tree which Berto- 
loni supposed to be the shea-tree mentioned by Munso Park, and whidi 
he described as the type not only of a new genus but of a new order. 
Mr. Camel shows that the present tree is a Combretum, and doubtless not 
the shea-tree, the only grounds for considering them the same bcinsf thst 
both belong to Africa, and both produce a kind of vegetable butter. 
Mr. Oliver, a young English botnnist of promise, describes somenev 
South American species of Utricularia (two of which are figured), with 
notes on Polypompholyx and Akentra^ showing that Benjamin established 
the latter in a mistaken observation, and that the plant is an Uiricularia. 
Mr. Spruce gives a very interestinc: account of a visit to the Cinchona for- 
ests of the Qaitenian Andes. The Ctucarilla rtja was said to hare s 
milky juice, a remarkable circumstance for a Rubiaceons plant* It sp- 
pears that the juice as it flows from a wound is colorless, but that it tnrns 
white the instant it is exposed to the air, and in a few minutes changes 
to red. Mr. Moore announces the discovery in England of Lastrta remota 
{Apidium remotum^ Braun), a form which has been confounded with 
J, rigidum and which appears to be as intermediate between A. tpinu- 
lasum and A, Filix-nuu, as A. rigidum is between the former and A, 
cristatum. Mr. Oliver continues an account of the British Ilerbarinm 
now forming for the Linnaean Society ; and Mr. Hogg, a note on tba 
Hasa rubella of Winch., giving evidence that it is a mere variety of R 
ipinosissima, a. o. 

5. Martitu, Flora Branliensis. — ^This great work is conducted with 
such spirit, — now that the distinguished editor is able to devote his whole 
attention to it, — that three fosciculi reach us at the same moment, viz. : 

Fasc. 18, part 3, is a supplement to the Myrtaeem of Brazil, by Beig, 
of Berlin. This young botanist is thought to have elaboimted the Ame^ 
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an foHDs of this great order in ' an able manner. Of the many new 
ecies and yarieties described in this supplement, the greater part are 
ym the Brazilian collection of Riedel, belonging to the Imperial Bo- 
nic Garden of St. Petersburg, and furnished to Dr. Berg by Dr. Re- 
il, the accomplished curator of that establishment. To this is ap- 
mded a tabular view of the geographical distribution of all the known 
merican Myrtacece, now amounting to 1726 species, of which 1008 are 
3arly described by Berg (in the Fl. Brazil., and in the Linnaea), and 696 
e indigenous to the Brazilian empire. The uses which the plants of 
le order are known to subserve in Bra2il are likewise enumerated. Of 
ur species the root, or its bark, is used medicinally : of three species 
16 fibrous bark is turned to account, among which, from that of a 
ouratari the natives of the Uapes make clothing; the timber of CVm- 
\tari leffalisy—oxie of the largest trees of tropicid Brazil — is so highly 
rized for a variety of purposes that its wasteful destruction is forbid- 
m by law, whence the name pao$ de ley^ i. e. ligrui legalia : the leaves 
' several species are used medicinally for their aromatic properties com- 
ned with astringency : the fiower-buds of a Calyptranthea are used aa 
substitute for the true Clove, which also is cultivated successfully in 
razil : the berries of no less than 55 species are enumerated as edible, 
* some of them medicinal ; the most important being the Ouayavas ; 
re species of Leeythia and the famous BeriholUtia excelsa furnish 
nygdaloid seeds of great richness and pleasantness (Brazil-nuts, &c.). 
ecent extrabrazilan genera are briefly noted. Luma (Bot. U. S. Ezpl. 
xped.) is altogether overlooked, and in strictness may claim restora- 
on, when the genera come to be revised and considerably reduced, as 
ley probably will be. The three parts of fasc. 18, composing the Myr- 
graphia Brasiliensii compose an entire volume, of 655 pages, with 
lany plates. 

Fasc. 23, is a continuation of the first fascicle {Mtisci and Lycopodi- 
Vfi?), and comprises the Ophioglassece, Jfarattiaceas^ Oamundacea, Schi- 
iacece, Gleickeniaceoif and HymenophylUcB^ by Dr. Sturm, of Nurem- 
srg, with ten plates. One of these is a fine illustration of the rare and 
irious Ophioglo88um palmatumy — a species which, by the way, Mr. 
bright has lately collected abundantly in the eastern part of Cuba. lin- 
er the name of Oamunda paluatria^ Schrad., our North American O. 
}eciabUiSj a form of the European 0. regalis^ is figured : it appears to 
s rather common in the southern part of Brazil. It is interesting to 
smark that both this and two other more specially North American 
>ecies, viz. 0, cinnamomea and Botrychium Virginicumy occur on the 
ae hand in Brazil, on the other in the Himalayas. The illustrations of 
le HymenophylUoB are nature-printed, by the Vienna process. This 
Des better for the fronds — so delicate in this tribe — than for the fructi- 
cation. 

Fasc. 24, of 215 pages, with 56 plates, contains the first part of Mr. 
^entham^s elaboration of the Brazilian Leguminoim^ includmg all the 
^apilionacece except the Dalbergiece and the Sophorece, A double plate, 
lied with details, illustrates the structure of ArachiSy the generic char- 
3ter of which, as well as of its allies, is remodelled, conformably to the 
bservations of Dr. Niesler, as recorded in this Journal, several years 
^o. We perceive that the North American species referred to CAcr/o- 
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calyx (the frait of the ori^nal species being unknowii), belong to tk 
allied and older genus Nissolia, CJuBtocalyx WUlizeni^ Gray, is the 
same as Nutsolia platycarpa, Benth. C. Schottii must take the name of 
Nissolia SchoUL A. o. 

6. J, D. Hooker* 8 Flora Tasmania^ — the third and concluding p«t 
of the Botany of the Antarctic Voyage under Capt. Roes, — ^is now finished 
in parts 10 and 11, issued by the enterprising publisher, Lovell Reeve, i& 
February last The work makes two large quarto volumes, with 200 
colored plates. Part 10 concludes the Mgce (by Dr. Harvey) and con- 
tains the Lichenee (the foliaceous ones by Mr. Babington, the crastaoeoos 
by Mr. Mitten), also a series of additions and corrections to the earlier 
part of the work. The letter-press of part 1 1 is entirely occupied, except- 
ing the key to the genera, by the Introductory Essay upon the Botany 
of Tasmania and of Australia in general, of 128 pages, which admirable 
production may claim to be regarded as the most profound and fir-reach- 
ing discussion of the abstruse theoretical questions bearing upon the 
origin and distribution of species which has ever been attempted. Al- 
though the literary composition bears some marks of haste, the subject- 
matter has been elaborated with great care, and in a manner at once 
bold, independent, and conscientious, opening new views and propounding 
new problems of the widest interest and, we may add, of the utmost diffi- 
culty. The more generally interesting portions of this essay are repro- 
duced in the present volume of this Journal. a. o. 

7. Poison of Plants by Arsenic, — It may be recollected that Professor 
Davy of Dublin last year reported to the Gardener^s Chronicle (whence 
extracts were transferred to our pages*) the results of his experiments 
which went to show that some plants might with impunity be watered 
even with a saturated aqueous solution of arsenious acid ; that the plants 
took up this arsenic aud accumulated it in their tissues, to such an ex- 
tent that traces of this metal were discoverable in the bodies of animals 
fed upon vegetables so treated. These astonishing results naturally 
excited enquiry. They have now been contradicted in a late number 
of the Pharmaceutical Journal (as we learn from the Gardener's Chron- 
icle for March 10) by Mr. Ogston, an analytical and agricultural chemist, 
formerly a pupil of Prof. Graham. Mr. Ogston finds that, on watering 
the ground around the roots of some vigorous Cabbage plants, some 
months old, with a saturated solution of arsenious acid, in every trial, 
after two doses at intervals of three days, the plants died within the 
week. The same occurred with Scotch Kale, the only other plant sub- 
jected to the experiment. On testing the dead plants arsenic was de- 
tected only in the portion of the stem close to the roots, and which 
showed in its darkened color the marks of disease. In no case was any 
of the poison found in the leaves, or in the stem at more than five 
inches above the ground. Prof. Davy also startled the English agriculta- 
rists and medical jurists by calling attention to the fact that arsenic 
exists in the commercial superphosphate of lime, at least in certain 
kinds, coming from the iron pyrites used in the manufacture of the sul- 
phuric acid employed in the production of the superphosphate, which 
arsenic, if plants may accumulate it in their tissues, would be conveyed 

* Vol. xxviii, p. 443, 1869. 
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» the flesh of animals fed with turnips manured with such snperphoa- 
late, and so conrejed to the human system, — if not in quantity suffi- 
ent to poison, yet enough to account for the presence of arsenic in 
ises of death from supposed poisoning. Mr. Ogston now considers 
le question as to how much arsenic an agricultural crop (say of tur- 
ips) can obtain from an ordinary dressing of the superphosphate so 
repared. " Tase a very bad sample of pyrites to contain "30 per cent 
r arsenic, and consider, as is the case, that in the manufacture of oil 
f vitriol, one-half of this is stopped by condensation in the flues; '15 
er cent will remain in relation to the pyrites, or about *10 in relation 
» the manufactured oil of vitriol. Now suppose the superphosphate 
lade from this acid to contain 20 per cent of it as a constituent, and 
lat 3 cwt. are used as a dressing per acre, there will be added to this 
;re *07 of a pound of arsenic, and this is to be distributed among from 
} to 25 tons of roots, giving a percentage infinitely small, and in my 
minion relieving us from the necessity of the smallest anxiety on the 
ibject. If, however, even this quantity is objectionable, the use of the 
elffian pyrites, in which I have never found a trace of arsenic, would 
>viate all diflSculty." a. o. 

8. Botanical Necrology for the year 1869. — ^The following are the prin- 
pal names upon this obituary record : — Some of them we have named 
jfore more briefly. 

(7. A. Agardk, Professor of Botany in the University of Lnnd, Sweden, 
3m 1812 to 1834, when he became bishop of Carlstad; a voluminous 
riter upon botanical and other subjects, especially upon Algce^ and a 
stinguished and remarkable man. His earliest publication, a thesis 
x>n the Carices of Scania, was published in the year 1806. He died 
i the 28th of January, 1859 at the age of 75 years. He was succeeded 
his professorship by his son C. A. Agardh, the distinguished algologist. 
Arthur ffenfrey, Professor of Botany in Eing^s College, London. The 
uith, after a short illness, on the 7th of September last, of this amiable 
an and excellent vegetable anatomist, at the early age of 39 years, has 
IS already been recorded in this Journal, (vol. 28, p. 443). In his field 
* research and in his knowledge of the literature of the subject, espe- 
ally that of the Germans, he had no rival in Great Britain, and his 
Uith is deeply felt 

Dr, Thomas Horsfield^ born in Pennsylvania, after completing his 
tedical studies in Philadelphia he passed sixteen years in Java and the 
Ijacent islands, in the service of the government, devoting much of his 
me to botanical and zoological researches ; and the long remainder in a 
sponsible position at the Lidia House, in London. A selection only of 
s botanical collections was published by Mr. Brown and Mr. Bennett, 
ider the title of Plantas Javanicai Bariores^ etc. — a most important 
ork. Dr. Horsfield died, on the 14th of July last, in the 8Gth year of 
s age. 

AL L. S. Lejeuniy a venerable Belgian botanist, died at Yerviers, at the 
IT close of the year 1858, in the 80th year of his age. 
Thomas Nuttall^ born at Settle, in the West Riding of Yorkshire, in 
e year 1784, may yet be reckoned as one of our own American botan- 
s, since he came to the United States when only 22 years of age, and 
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made here his whole scientific career. He returned indeed to hv natir« 
land in the year 1842, and took posseMion of a handsome estate be- 
queathed by his uncle, where he indulged his fondness for horticulture ; 
out his only botanical publication in these later years was made at Phils* 
delphia, and elaborated during a visit to this countrr in 1852. Hit 
writings are intimately connected with the history of JSTortb Americin 
Botany, and his personal biography is very interesting. A full account 
of these is given by Mr. Durand, in an excellent address delivered to the 
Philadelphia Academy of Natural Sciences, and in an article by Mr. 
Meehan m his Gardener's Monthly for January, 1860. A critical esti- 
mate of Mr. Nuttall's contributions to science must be deferred to another 
occasion. He died at his residence, Nutgrove, near Preston, Lancashire, 
on the lOlli of September last, aged 75 years. a. g. 

ZooLooiOAL Noncn. — 

1. A trip to Beaufort, JT. Carolina; by Wm. Stiicpsgn, M.D. — ^The 
▼icinity of Cape Hatteras, the most projecting point of our coast south of 
New \ ork, has a peculiar interest for the student of zoology. Tliis cape, 
which divides the Arcniferous region* into two nearly equal parts, the 
Virginian and Carolinian provinces, is remarkable for the exhibition of s 
fauna more tropical in character than that of cither of these provinces, sa 
will be shown below. This is an evident result of its proximity to the 
Gulf Stream, the warm waters of which are even said to be deflected 
directly upon the Cape after violent southeast ^les. 

Beaufort, N. C, wnich lies several miles WSW from the Cape, in lati- 
tude 35^ N. is Uie only convenient point of departure for explorations in 
the waters of the vicinity. Some account of the zoological richness of 
this locality wlis kindly communicated to me by Capt J.D. Kurtz, U.S.A^ 
and influenced by a desire of completing a catalogue of the shells of our 
AtKintic shores, and particularly of procuring and examining a species of 
Linc/ula said to be found on the southern coast, I undertook its explora- 
tion in the month of March last, in company with my friend Mr. 
Theodore (lill. The harbor of Beaufort is situated at one of the southern 
outlets of Pamlico Sound, where it joins Bogue Sound. It is shallow and 
much obstructed by extensive shoals. Centre-board boats onlv can be 
used, except in the deeper channels, which are mostly narrow. The bot- 
tom is generally sandy, but that of the deep channels is shelly, and tJjat 
of the shallower channels often muddy. Outside the harbor and off the 
coast, the depth never exceeds eight fathoms within a few miles of th« 
land, with a variable bottom, sometimes "sticky" or cla3-ey. Tbew 
bottoms were all pretty thoroughly raked with the dredges. The beaches 
were also examined for those bivalve shells which perforate the sand to s 

♦The «Mistrm coast of the United States may be convenient! j diVided into threa 
regions via. — (he Rupifemu^ A^eDiferou^ and Cfirallifprous, named from the cbur- 
acter of the shores. The Riipifemug or rocky region extends from our northern limit 
to Cftpo Cod, or Long Island. The Areniferous or sandy region. — in which there 
are no rock* whatever and scarce even a pebble except where human agency hai 
been at work— reaches from Long bland to North Florida. The Coralliferoos legion 
is characterised by the presence of reef-coral, and includes the peninsular of Florida. 
Each of these regions has its peculiar fauna, the distinctness of which, enhanced bf 
the two great cau-i»es of difference of Utitude and diversity of ground, is too well 
known to require further comment here. 
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rood the reach of the dredge and are only exposed by the erod- 
n of the breakers dunDg heavy storms. In following these 
ve observed a decided increase of the tropical character in the 
we proceeded eastward toward the Cape. * 
er to show the character of the fauna and the results of our 
)ns I have given below a catalogue of the Mollusca and higher 
i which occurred during our.short stay, which seems to be the 
cise and satisfactory method. A few prefatory remarks of a 
haracter will not be out of place. Geologists will be interested 
the occrrence of several species hitherto known only as Tertiary 
ich as species of AxinaeOy Lueina^ Astarie^ Amphidesma^ TeHi- 
alina, Panopaea^ JSntalis^ and Columbella, These were found 
ve or in such condition as showed them to be recent shells, 
»uld doubtless have been found alive upon further search. The 
e of Myalina subovata is interesting, although our specimens of 
es, as of Amphimesma constricta, are not certainly recent, being- 
le valves. Of the beautiful Tellidora lunulata we obtained 
ving examples, some attaining a length of nearly two inches. 
lie shells of a tropical character several specties will be noticed 
kve not hitherto been found north of the West Indies, and do 
upon the South Carolina coast The large Cassis to which we 
lied the name C. cameo is identical with the common caraeo- 
le Bahamas, which usually figures in collections under the name 
lagascarensis. Of this we obtained several fine specimens on the 
lono living however. 

following catalogues all species of which the identificaUons if at 
'ul are indicated by the mark of interrogation. 



Mcrcenaria violncea. 
" Mortoni ' 
Dotata. 
Trigona up. 
Venus rugoMf 
Chione cnncellata. 

" pyprnwa f 
Callista gignntea. 

** iTiRCulata. 
Dosinia discus 
Lucinopsis ip. 

" n. pp. 
Petricola pholndiformii. 
Raela canaliculuta. 

'* lineata. 
Mactra oblonga. 

** Bimilif*. 

** lateral ia. 
Donaz variabilis. 
Cuiningia tellinoidos. 
Bemele orbioulata. 

" reticulata f 
Amphidesma ooDstrieta. 
Abra oqualis. 
Tellina altemata. 

" iaostaff 





Mollusca. 


btata. 


Pinna •quamosiwimiL 


»p. 


" carulinensia. 


P- 


Avicula atlanticft. 


ramidata. 


Modiolaria lateralis. 


tbippium. 


Modioia plicatula. 


pniana. 


** americaoa. 


icstris. 


tulipa? 


epressa. 


Myttlus edulis. 


Hp. 


" cubitus. 


•a? 


Chama arcinella. 




*• macrophylla. 


iocatus. 


Cardium magnum. 


icentricus. 


" i^ocnrdia. 


J09U9. 


•* muricatum. 


ariestonentis. 


Liocardiom serratum. 


P- 


Mortoni. 


lesii. 


Lucina crenulata. 


icana. 


" cribraria f 


a. 


" edentula. 


sa. 


** strigilia. 




Felania ap. 


erosa. 


Diplodonta ? punctata. 


grua. 


Lepton lepidum. 


>xima. 


Astarte lunulata. 


atula. 


*' undulata ff 


L 


Cardita tridenUta. 
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TtUiiui poUtA. 



« 
« 
« 



Tcnioolor t 
teoU. 

UIB. 

ooostricta. 



•* ip. 

*• ILtp. 

StrigUla carnaria. 
** flexuoML 
Tellidora lunolata. 
SolenensiBt 

** yiridii. 
Siliquaria fl;ibba. 
** bident. 
Solenomja yelain. 
Kya areoaria. 
Corbula oontracta. 
Kyalioa BuboTata, Oon. 
Panopea americana. 
Saxicaya distorta. 
Oastrochsoa >pi 
LjoDsia hjalina. 

sp. 
Pandora irilineatai 
Pholas costata. 

** troDcata. 
Pholadidea ctineifonnii. 
Teredo sp. 
Polycera Bp. 
AcUoodoris f sp. 
Utriculus canaliculatus. 
Bulla Bolttaria. 
TorautcUa puocto-striata. 



Libinia canaliculata. 
Pelia mutica. 
Leptopodia calcarata. 
Cryptopoilia gnmulata. 
Cancer irroratus. 
Henippe meroenaria. 
Panopeus HerbstU. 
Pilumnus aculeatua. 
Platyonichus ocellalus. 
Lupa hastata. 
" Qibbesil 
» " spinimaDa. 
<}elasimus pugUaior. 



Chiton apicnlaiiM. 
Entalis pUooena. 
Deotalium sp. 
Crepidola ungaifomiii. 

** fomicata. 

" ooDTexa. 
dypidella pnstuk. 
Fiasarella i{itemat^ 
Zizyphinus bd. 
Turbo creDuiatus. 
Littorina irrorata. 
fScalaria Hmnphreyiii. 

" turbioaU. 

* lineata. 

" DOTanglic ff 
" multistriata. 

Solariom granulatum. 

Vermetus radicola. 

Cerithium sp. 

Bittium Digrum ff 
«* Qreeoii. 

* sp. 
Triforis nigrocinetDt. 
Odoetomia seminuda. 

** impreasa. 
Tnrbooilla intermptiL 

•* sp. 

** sp. 
Obeliscm creoalatiM. 
Eulima oleacea. 
Oatinus penpectivtia. 
Natica pusilla. 
Neverita duplicata. 
VoWa uuipLicata. 

Crustacea Deeapoda, 

Ocypoda arenaria. 
Pinnotheres ostreum. 

" maculatus. 

Pinnixa cvlindrica. 

** say ana. 

'* chffitopterana. 
Perscphona punctata. 
Lithadia cariosa. 
fiepatus decorus. 
Calappa marmorata. 
Porcellana ocellata. 
** Bociata. 

Euceramus prffiiongus. 



Hangelia mbella. 



(4 



OUra litterata. 
Olirella matiea. 
Cdumbelhi 



** loBata. 

** ILSp. 

Bolium galea. 
Semicanis gruial<Ma. 
Cassb cameo, 8tm, 
Purpurm floridaiUL 
Kurex spinicostatua 
Ifasaa oMoleta. 

* tririttata. 

* Tibez. 

" ambigoaf 
Ceriihiopeia teiebralis. 

" ff ZLsp. 

Acoa dialocatus. 



Bnayoon p jmni. 

ilimlatmn 



CanoeUana reticulata. 
Faaciolaria gisantea. 
ti^pa. 
" distons. 

Ranella caudata. 
Strombua alaioa. 



Hippa talpoida. 

Lepidops ficutellata. 

Eupagurus pollicaris. 
** longicarpua 

** aoDulipes. 

Callianassa major. 

CrangoD septemspiDOBoa. 

Alpheus intermediua 

Virbius pleuracanthus. 

PalsemoDopsis carolioua 

PenieuB brasiliensis. 
" coDstrictuflL 



In the collection made at Beaufort and now deposited in the Smithso- 
nian Institution a considerable number of new genera and species occur. 
We add descriptions of two of the most interesting. 

LiNouLA PTRAMiDATA. Shell green ish-whitc, elongated-ovate, convex, 
regularly tapering from the middle to the summit with an outline very 
slightly convex; also a little tapering toward the extremity, which is less 
than two-thirds as wide as the middle, and subtruncate with broadly 
rounded corners. Surface smooth and glossy; lines of increment incon- 
•apicuous, but sufficiently distinct near the margins; two or three of them 
bowser ^i irregular intervala aometiflcies projecting more atronglj, iodi- 
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catiDg epochs in the growth of the shell. Marginal setsB of the mantle 
well developed, those on either side at the extremity longer than the rest, 
equalling in length one-third the width of the shell. There are two black 
spots on the margrin of the mantle at the extremity. Peduncle in life 
three times as long as the shell, thick, (one-third width of the shell,) at its 
point of attachment, but rapidly tapering and becoming very slender and 
hyaline, with an opaque axis or central cord ; extremity glutinons and 
covered with adhering sand. Length of the animal 3*5 ; length of shell, 
0*92 ; width of shell at the middle 0*35 ; at extremity, 0*21 ; half way 
between middle and summit, 0*20 inch. 

This animal was found imbedded in the weedy sand at low water 
mark, on the occasion of one of the extraordinarily low tides which occur 
at the equinox. It lives in a perpendicular position with its peduncle 
deeply penetrating the sand, and its shell scarcely projecting above the 
surface at its extremity. When drawn out and placed in a vessel of sea- 
water it showed its uneasiness by snake-like g}Tations of the peduncle, 
which, far from being a simple stem for attachment, is a powerful mus- 
cular organ, filling the function of the foot of the. Lamellibranchiata. Mr. 
Peale informs me that this part in the Lingula anatina forms a favorite 
article of food among the Fiji Islanders. Our Lingula appears to be not 
uncommon near Beaufort, as several specimens were found during a 
single retreat of th^ tide. It is interesting as being the first species* of 
this most ancient genus described from the Atlantic ocean. The other 
recent species, ten in number, are all inhabitants of the Pacific. 

EacBRAMUS, nov. gen. fam. PorceUanidae, Body subcylindrical. 
Carapax elongate-subrectangular, twioe as long as broad ; sides parallel. 
Front prominent, tridentate. Eyes minute, longitudinal, projecting a 
little beyond the orbits which are very incomplete, consisting only of the 
concave superior margin. AntennulsB placed immediately beneath the 
eyes ; peduncle anteriorly bidentate. Antennae large ; mobile part nearly 
as long as the carapax and arising from the inner or superior side of the 
small coxal joint, thus being in contact with the eye at base. The outer 
raaxillipeds are of the form usual in Porcellana, but the sternal piece to 
which they are attached is very large, nearly as long as broad, triangular 
in front, and truncate behind. Chelipeds small, subcylindrical, much 
shorter than the carapax ; hands weak. Ambulatory feet subcylindrical ; 
dactyli curved, setose, nearly as long as penult joint. Abdomen narrow, 
particularly in the males ; appendages as in Porcellana. 

This aberrant type should be referred to the Porcellanidea, notwith- 
standing its greatly elongated form, which would lead one to refer it at 
first sight to the Hippidse or Raninidea. 

EucBRAMUS PRiELONOus. Carapax regularly curved like a segment of 
a cylinder, above glabrous, and minutely striated transversely ; strise curved 
forward at the sides. Inter-orbital front one-third the width of the cara- 
pax, tridendate, teeth slender, pointed, median longest Hands externally 
scabrous, or small-tuberculose and setose ; fingers as long as the palm and 
not gaping. Ambulatoiy feet of the second and third pairs as long as 
the chelipeds ; those of the first pair smaller. Length about three-fourths 
of an inch. Dredged on shelly ground in 4 to 8 mthoms. 

* We uDderstand that there is a ipedmen of Lingula from the coast of Sooth 
Carolina in poaiossioo of Prot Agassis. Kot having access to this specimen, we are 
imable to say whether it be idsotical with oars or not 
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IV, METEOROLOGY AND ASTRONOICT. 
1. Abtlract of iitUoroloaical Obserfations, madt durinff U< jMarI859 
— wtiA the average o/jef«i yeart — at Sacramento, Cal., lat. 38' 84' 41", 
long. 121' 29' 44" bj Thomas M. Looak, M.D. 
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General Remark, — ^The climatic feature of predomiDant interest in 
California lies in the rains of winter, which, although they fell in the 
early part of the present season in ample abundance for agricultural pur- 
poses, nevertheless, in their subsequent diminution, confirm the opinion 
expressed by us in former remarks, that the cultivator of the earth cannot 
depend with any certainty upon them alone, but must be prepared to 
supply their deficiency, whenever it occura, by irrigation — ^for which ex- 
pedient no other country, perhaps, is better adapted, both as regards soil 
and climate, as well as facilities of commanding water. 

2. Daylight Meteor of Nov. \bth^ 1859. — Of this remarkable body 
Professor Loomis has already published an interesting account at p. 
137 and 298 of this volume. The meteor being one of &e most brilliant 
on record deserves the fullest possible investigation, and we are glad to 
find in the Journal of the Franklin Institute of Philadelphia, for March 
and April, a valuable paper thereon by Mr. Benj. V. Marsh of that city, 
giving an extensive series of observations which he has collected, together 
with his deductions therefrom. 

» 

The meteor was seen in full sunshine, as a large ball of fire, from 
Salem, Mass., to Petersburg, Va. Its path was probably inclined to 
the vertical about 35°, and Uie direction of its motion was nearly west. 
Its velocity was very great, perhaps full 30 miles per second, and tho 
meteor appears to have b€MX>me luminous when more than 100 miles 
above the earth. During its brief passage of two or three seconds, it 
exploded several times, with reports which were loud and violent These 
reports or detonations made two series, the whole occupying only half a 
second of time, the individual sounds being distinguishable because of the 
different distances they had to travel to reach the ear. The column of 
smoke resulting from the explosions was nearly a thousand feet in diame- 
ter, and its base was vertical about four miles north of Dennisville, N. J. 
The immense volume of smoke or substance of the meteor, dissipated by 
its excessive heat, shows that the body was of very considerable magni- 
tude. The meteor^s path would strike the earth near Hu^hesville, on the 
northwestern boundary of Cape May County, N. J., in wliich vicinity, or 
a few miles further west, it is probable that fragments may yet be found. 
Will nobody look for them f 

V. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 

1. Probable Origin of Flint Nodules in Chalk.— Dn. G. C. Walltch, 
Surgeon in the Indian army, has published (in the Quart. Jour. Micro- 
scopical Sci., No. XXX, p. 36) an interesting paper on the siliceous organ- 
isms found in the digestive cavities of Salpse — embracing under this 
bead the whole molluscoid tribes that frequent the open sea in shoals 
and live upon the microscopic organisms it contains. These creatures 
are in their turn the food of whales. In the digestive cavities of the 
8alp« the siliceous shields of Diatomacese, 4fec., are free<l of all or nearly 
all their soft portions, and these minute organisms aggregate into masses 
which in the whales are further aggregated and in the form of coprolites 
fall in vast numbers upon the pulpy cretaceous strata of Foraminiferse, 4fec., 
now known to form the bottom of the ocean in many places, imbedding 
themselves there as nodules similar to, certainly, if not identical with, 
the flint nodules in the Chalk. 
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2. Nevrfarm <f Comprtuor for tue mik iMe Mieroteope, (!n a letter to 
ProT. G. G. Sch^pfbr). — My Bear Sir, — At your requeM I eDctoM x 
■kelfh of the little inatrument that I dm at a substitute for the Mdinaij 
compreuor, in mountiDg objecta for the micracope. 

The ftanea, 

JJ^ Ji. piece of hard 




Thia acre* w 
firmly rirded 

in the frame at a, and )4ajB freely id a itot at h. The awjnging tiii«d, 
(also cut from one piece.) » loosely riveted to the bent end oc tSe fnoM 
u ehowD in section at /, haring sufficient play in the collar to atijoit 
itself to any inequality in the slide or the cover. 

The centre of the frame, at c, under the tripod, is pierced with a hols 
of sufficient siie to see the object to be mounted.so that the preMnre from 
the screw can be adjusted without injury to the object. The sketeb 
ahoffs a slide, d, and cover, t, in place. 

For mounting otijecti dry, or for covering cells I find it useful a* it 
enabled me to hold the cover securely tchile I have access to its entira 
edge, and can turn it ia every direction to apply the cemcoL For 
mounLiiig objecta in balKam which require very thin covers, say -01 to "003 
of An inch, such as the silicious epidermis of plants and oilier test objecli, I 
add to the pierced hole in the frame a circular shield of glass, a little \em 
in diameter than the cover, and of the thickness of an ordinnrr tliJe, 
imbedding but a smnll portion of its thickness in the brass. Then, iliM 
placing the cover on the balsam, and spreading it by heat, I put the »Ih!b 
cover dov>n in the frame, and apply a pressure to drive off the superfluous 
balsam. The raised surface of the glara shield, keeps ihc exuding balsiiu 
from the frame, and nt the same time prevents any bulging of the thin 
glass at the centre. Dried in this way, under pressure, it is easily uk«ii 
Irom the frame and cleaned. 1 have found it a very simple and sauafac- 
tory way of perfecting the mounting of difficult teat objecta. 

Other modifications of this little instrument will readily sngeat theo- 
selves to Tou. It is, to me, a great convenience to have « dozen trf them 
at hand, of various sizes, as I can thus get my slides thoroughly seasoned 
under a perfectly uniform pressure — and I can have twenty of them mads 
for the cost of one English compressor. 

My friend. Mr. McAllister, Optician, 72B Chestnut St, Philadelphia, 
made them for me from a drawing, very neatly and accurately, at seven 
dollars and fifty cents per dozen (tT-^'^). 

Very truly, your friend, S. Moktok Clabe. 

WublDgtOD, Jan. 4tb, 1860. 



Miscellaneous Intelligence. 449 

3. On Contraction of the Muscles, induced by Contact with Bodies in 
Vibration ; by O. N. Rood, Professor of Chemistry in Troy University. — 
Some iinae since, when grinding a slide for microscopic purposes, ae the 
strip from time to time accidentally came into vibration, I experienced, in 
the band holding it, a numbness, and, at times, an absolute inability to 
relax the grasp. It seemed a^ though an involuntary contraction of the 
muscles had been effected by the vibratory action. 

For the examination of this matter, the apparatus seen in the woodcut 
L 9 f^ was devised : 6 is made to re- 

^ 111, '^i£t>r_r~\ T\ volve at a rate of from 50 to 

at'"~ 'y ^' ' " ' r| | 60 revolutions per second ; r r 

/ \ is a rod of iron placed excen- 

/ \ trically and eo that the dis- 

1 I ~ --^ tance r a i» equal to -Jth of an 

" inch. To protect the hand 

from blisters, the brass tube t encloses the rod, fitting it very loosely. 

When the hand is laid on this sheath, the rate of rotation being be- 
tween 40 and 60 revolutions per second, a feeling of numbness is first 
perceived ; the muscles involuntarily contract with considerable force, 
and the hand grasps the sheath tightly. As long as this rate of revolu- 
tion is kept up, it is almost impossible, by an effort of the will, to relax 
the grasp, just as is the case with the electro-magnetic machine employed 
for medical purposes. The sensations, indeed, resemble those occasioned 
by the use of this apparatus, and usually extended as high as the elbows. 
At the termination of these experiments no particular inconvenience was 
experienced, although the sensations produced by the higher rates of 
Tibration were painful. 

Experiments were made on different parts of the arm and hand. The 
results obtained differed in degree rather than in kind. 

The resemblance of the symptoms and sensations produced by elec- 
tricity and mechanical vibration, is at least singular, and may eventually 
throw some light on the method in which electricity causes contractions 

in the muscles. 

Troy Univerwty, Feb. 3d, 1860. 

4. Large Object- Glass, — Messrs. Alvan Clark & Sons, of Boston, have 
completed on their own account, an object-glass with a focal distance of 
sixteen feet, and clear aperture of twelve inches. It has a nice defining 
power, and Mimas, the nearer satellite of Saturn, was seen with it Feb. 
14th and March 2d and 4th. 

5. Boyden Premium. — Uriah A. Boyden, Esq., of Boston, Mass., has 
deposited with the Franklin Institute, Philad., the sum of one thousand 
dollars, to be awarded as a Premium to " any resident of North America, 
who shall determine by experiment whether all rays of light, and other 
physical riys, are, or are not transmitted with the same velocity." 

The conditions are given in an advertisement at the end of this Number. 

6. Geological Survey of California, — We learn that a bill for secur- 
ing the geological survey of California is now under consideration and 
if not so already, is likely soon to become a Law. So important an act 
must meet with the approval of every one interested in the material 
prosperity of the golden state : while science has much to expect every 
way from the proper discharge of such a commission. 

dBCOND SERIEfl, Voi. XXIX, No. 87.— BUT, 1860. ' 
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Boos Konon. — 

7. Elements of Chemical Physics; by Josiah P. Cooks, Jr., Emng Pro- 
fewor of Chemistry and Mineralogy in Harvard University. 8vo. pp. 739. 
Boston, Little, Brown and Company, li60. — We cannot state the nature 
and scope of this important contribution to our scientific literature better 
than by quoting the following paragraphs from the Author^s preface. 

^ The history of Chemistry as an exact science may be said to date from 
Lavoisier, who first used the balance in investigating chemical phenomeni, 
and the progress of the science since his time nas been owing, in a greet 
measure, to the improvements which have been made in the processes of 
weighing and measuring small quantities of matter. These processes sie 
now the chief instruments in the hands of the chemical investigator, and it it 
evidenUy essential that he should be familiar with the causes of error to 
which they are liabl^ and should be able to determine the degree of accorec? 
of which they are capable. All this, however, requires a theoretical knowl- 
edge of the principles wliich the processes involve, and a chemical investi- 
gator who, without it, relies on mere empirical rules, will be exposed to con- 
stant error. This volume is intended to furnish a full development of these 
principles, and it is hoped that it will serve to advance the study erf* chemistiy 
\n the colleges of this country. In order to adapt the work to the prnposes of 
instruction, it has been prepared on a strictly inductive method througboiit; 
and a student who has acquired an elementary knowledge of mathematics will 
be able to follow the course of reasoning without difficulty. So much of the 
subject-matter of mechanics has been given at the beginning of this Tolnme 
as was necessary to secure this object ; and for the same reason, each chapter 
is followed by a large number of problems, which are calculated, not onlj to 
test the knowledge of the student, but also to extend and apply the principles 
discussed in the work. Regarding a knowledge of methods and principles ts 
the primary object in a course of scientific instruction, the author has devel- 
oped several of the subjects to a greater extent than is usual in elemeDtary 
works, solely for the purpose of illustniting tlie processes and the logic of 
physical research. Thus, tlic means of measuring temperature and the de- 
fects of the mercurial thermometer have been described at length, in order to 
show how rapidly the difficulties multiply when we attempt to push scientific 
observations beyond a limited degree of accuracy ; so also the history of 
Mariotte^s law has been given in detail, for tiie purpose of illustrating the na- 
ture of a physical law, and tlie limitations to which all laws are more or lees 
liable ; die condition of salts when in solution, and the nature of supersatu- 
rated solutions, have in like manner been fully discussed as examples of scien- 
tific tlieories ; and, lastly, tlie method of representing physical phenomena by 
empirical fonnulas and cur\'es, which are the preliminary substitutes for laws, 
has been illustrated in connection with Regnault's experiments on the tension 
of aqueous vapor." 

After advising the student to study tlie details of science from original 
memoirs rather than from digests, and enumerating the chief sources 
from which he has drawn his facts and illustrations, the Author announces 
his design of following the present volume with two otliers, 

" Although the present volume is a complete treatise in itself of the princi- 
ples involved in the processes of weighing and measuring, it is also intended 
as the first volume of an extended work on the Philosophy of Chemistry. The 
arrangement of the chapters and sections has been adopted with this view, 
and the inductive method beffun in this volume will be extended through the 
whole work. The second volume will treat of the theory of Light in its rela- 
tion to Crystallography (including Mathematical Crystallography;, and also of 
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Electricity in its relations to Chemistry. The third and last volume will be on 
Stoicbiometry and the principles of Chemical Classification. This volume is 
now in preparation, ana will be published next" 

We have read, or studied, the larger portion of Prof. Cooke's present 
volume, with care, and, are happy to add, with much satisfaction. It is a 
more elaborate and thorough discussion of the subjects on which it treats 
than has before appeared in any text-book. All the important proposi- 
tions are mathematically demonstrated in a simple but thorough manner. 

The volume demands and must receive exact and searching study, and 
any chemical teacher who intends to employ it as his class book will find 
it capable of the same treatment which he has been accustomed to regard 
as peculiar to mathematical text-books. The French units of weight and 
measure are employed exclusively, and a collection of tables (21 in num- 
ber) is added for scientific reference and for the convenience of the stu- 
dent and teacher in solving the problems (420 in number) which are ap- 
pended at the close of each principal subdivision of the subject The 
whole subject matter of the volume is treated under five chapters, viz., 
L Introduction, II. General Properties of Matter, III. The Three States 
of Matter, IV. Heat, and, V. Weighing and Measuring. 

The mechanical execution of the work is beautiful, and the press seems 
to have been very carefully supervised. 

One circumstance in connection with this work cannot fail to attract 
the attention of all teachers of Chemistry in American Colleges, namely, 
that a revision of our whole scientific curriculum is demand^ in most of 
our higher Institutions in order to admit of the expansion demanded by 
the introduction of such a treatise as Cooke's Chemical Physics into the 
coarse of study. Such a change Prof. Cookd has been able to effect 
since his appointment at Cambridge, and now his chemical teachings fill 
a course oi recitations and lectures commencing in the Sophomore year 
and covering two or three years. This is a great change in the policy of 
a college where this subject was formerly a by-word, and it ofifers every 
encouragement for efforts to secure a similar change in other leading 
colleges. For this ri^orm, as for the high scientific character of his present 
work. Prof. Cooke will receive the hearty thanks and esteem of all teachers 
in this department of science. 

8. Smithsonian Miseellaneoua Collections, — Catalogue of the Publi- 
cations of Societies and of the periodical works in the Library of the 
Smithsonian Institntion, July 1, 1858. Foreignioorks, Washington, 1859. 
pp. 259, 8vo, with a Supplement — The arrangement of this catalogue 
18 geographical, commencing with Scandinavia and ending in Europe 
wi£ Great Britain. It is followed by an alphabetical Index to Learned 
Societies, and another of miscellaneous publications, chiefly Jonmals. 
The Smithsonian Library possesses, as appears from this list, the Transac- 
tions in full or in part of 501 Institntions and Learned Societies, and series, 
more or less complete, of 254 Scientific Journals exclusively foreign. The 
domestic publications form the subject of another catalogue. . It is a most 
valuable aid to the student in ferreting out the often enigmatical references 
constantly found in books of science, and for determining the probability 
of being able to verify such references by a visit to Washington, or by 
correspondence. Only those who have undertaken researches can appre- 
ciate the value of such an aid. 
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9. Tlie New American Cyclopcedia, Vol. IX. New York, D. Applclon 
and Co., 1860. — ^This volume contains some fifty articles on zoological 
tubjecta. Some of them are of considerable length and show marks of 
much care and labor. The sections on Ilerpetology and Ichthyology are 
especially to be commended for the plan on which they are written. 
Instead of entering into trivial details the author has confined himself to 
giving the ways in which the best authors have arranged the divisions of 
KepUTes and of Fishes. The subject is thus properly kept within scientific 
limits. The more popular treatment is reserved for particular animals or 
for the minor zoological divisions. Thus, there is- a very interesting and 
acceptable article on the Horse, and another on Insects. Some of the 
definitions are not quite precise, and terms are, in one or two instances, 
somewhat loosely applied : e. </., speaking of the nervous system of an 
insect as a " brain and spinal cord.'* But these are of little consequents 
compared with the general good judgment and accuracy displayed. 
Nor is it too much to say that these contributions are far better than 
those commonly met with in Cyclopaedias. It is understood that the zoo- 
logical articles are from the pen of Dr. Eneeland, Secretary of the Boston 
Society of Natural History. 

Other articles on scientific topics in this volume worthy of particular 
mention are Iron and the Iron manufacture by Mr. Hodge, and that on 
Isomerism by Dr. F. H. Storer, who is also the author of an excellent 
article on Chemistry in a former volume. 

Among the living scientists of whom biographies are giTen we notice 
Herschel, T. S. Hunt, and C. T. Jackson. 

10. Cavendish Socy\ Ed, of Gmelin^s Hand Book of Chemistry, vol. 
Xlll. — This is vol. VII of Organic Chemistry embracing organic com- 
pounds containing sixteen and eighteen atoms of carbon. The Cavendis^h 
Society announce that they will give only one volume for 1857, '58, and 
'69. This action of the Society is not well calculated to content their 
subscribers or to invite new recruits. But we can well imagine that the 
Council have found Gmelin a heavy load and that they are anxious to 
close it before undertaking any new publication; meanwhile let us hope 
that ** Rose's Analytical Chemistry," long since undertaken, will not be 
unnecessarily delayed. 

11. Lieber: Geology of South Carolina, Report IV. 1859. 8vo,pp. 
194. Columbia, S. C. Apr. 2, 1859. — We have already announced (t:iii 
vol., p. 287) the unfortunate discontinuance of the South Carolina Survey 
from an unwise withholding of the requisite appropriation of money. Dr. 
Leiber in this Report sums up his results and presents some general dis- 
cussions on Metamorphisra, a subject certainly of much imj>ortance in 
both a scientific and economic view in South Carolina. The Geognostic 
maps of Anderson and Abbeville districts and the "Industrial map*" of 
the State, are very neatly printed in colors by Colton of New York. 

Some of the most important subjects of tliis Report have alreadv been 
laid before our readers, e, p., the evidence of a change of level on the 
coast of South Carolina and the mineralogical details. 

12. Fundamental Ideas of Mechanics and Experimental Data^ bv A. 
MoRiN. Revised, translated and reduced to English Measure, bv Joseph 
Bkhnxtt, Civil Eugineer. New York, Appleton and Co., I860.— This 
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work 18 designed to illustrate the practical application of mechanics to the 
construction of machinery, draught vehicles, ship building, <&c., and contains 
experimental data of great value in calculating the resistance to be over- 
come in the form of friction, vibration and wear and tear of machinery 
and other structures. The work is of great value to practical engineers 
and machinists and we rejoice to see it presented to the public in an 
English dress. 

13. Oangsiudien, oder Beitrage zur Kenntniss der Erzffdnge, Dritter 
Band, drittes und viertes Heft. — The continuation of this valuable work, 
edited by Prof. Cotta and Herrmann Muller, contains a very important 
paper by Muller, on the relation between mineral springs and mineral veins 
in Northern Bohemia and Saxony ; also, an extended article on iiacolu- 
mite, its associates, and the metal bearing charaolers of the same, by 
Oscar M. Leiber, late State Geologist of South Carolina. 

FiRKKL, Wk., A.M.: The motions of fluids and solids relative to the Earth's sur- 
fiice; comprising applications to the winds and currents of the Ocean. From the 
Math. Monthly, Vols. I. and IL New York, Ivison and Phinney. ] 860. pp. 72. 
[A very important discussion an abstract of which, prepared by the Author, we shall 
present at an early day]. 

WiLKVs, Capt Chas, U.S.N.: On the circulation of the Oceans. Phila., 1859. 
pp. 24, 8vo. 

Hknnisbt, Henrt, F.R.S., M.R.I. A. : A Discourse on the Study of Science and 
its relations to individuals and to society. 2d edition, Dublin, 1859. 8vo., pp. 54. 

KiaKBT, J. W. : On Permian Entomostraca from the shell limestone of Durham, 
with notes by T. R. Jonks, F.G.S. XI plates. 8vo, pp. 17. 

Parike, W. K. and T. R. Joxss : On the Nomenclature of the Foraminifera, 
(from Ann. and Mag. Nat. Hist., Nov., 1859). Svo, pp. 17. 

Bellaedi Ldioi: Snggio di Ditterolof^ia Mesaicana. Parte 1^, Torino Delia 
SUmperia Reale. 1869. 4to, pp. 77. Tav IL 

LoGAir, Thos. M., M.D. : Report on the Medical Topography and Epidemics of 
California. Phila., 1860. pp. 58, with maps. 

STKVKNSOif, D. and T. : Answer to Sir David Brewster's Reply to Messrs. Steven- 
son, on Sir D. B.'8 memorial to the Treasury. Wm. Blackwood and Sons. 1859. 
8to, pp. 16. 

FoaoET, A.M., M.D., etc. : Dental Anomalies and their influence upon the pro- 
duction of diseases of the maxillary bones. (Prize essay), translated from the French. 
Jones and White. Philadelphia, 1860, pp. 34, with vi plates. 

DoRAiTD, EuAS : Memoir of the late Thomas Nuttall, (from the proceedings of 
the Am. Phil. Soc). 8vo, pp. 19. 1860, Phila. 

Royal Soarnr, London, PaooasDiNGS, Nos. 85, 86 and 87, from May 26, 1859, to 
January 12, 1860. 8vo, pp. 1-234. 

Hall, Jamss : Contributions to the Paleontology of New York, being Rome of 
the results of investigations made during the years 1855-1858, being part of the 
12 th Annual Report of the Regents of the University of the State of New York. 
March 15th, 1859. Albany, 8vo, pp. 110. 

Harris, Elijah P. : Tlie Chemical Constitution and Chronological Arrangement 
of Meteorites (an inaugural dissertation). Gottingen, University Press. 1859. pp. 131. 

LuAC Lka : Observations on the genus Unio, <fec.. Vol. 7, rart II, with 25 plates, 
4to, read before the Acad. Nat Science. Philadelphia, 1859. 

HAionfGEB (Wm.): Ansprache gehalten am Schlusse des Ersten decenniums 
der K. E. Geolg. Reichanstait in Wein, 22 Nov., 1859. 8vo, pp. 88. 8 plates. 

(The same). Die RutUkry»talle von Graves Mount in Georgia. 5 January, I860. 

J. B. SoHNumtR und Ernst HAano : Untersuchungen iiber dir Heizkrnft der 
Steinkohlen sachsens: Leipzig, W.Engelmann. 1860. 4to,pp. 509. Taf. IV. This is 
the third and concluding part of the great government research on the Coals of 
Saxony. Dr. Geinitz' prepared the volume on their Geology and Pro£ W. Stein 
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is the ftothor of the Chemicml volame. The three P^rti fonn b j fitf the mott oon- 
plete retearrh on this important luhject hitherto pablishedL 

Dl J. Lamott: Maj^etidche nnterechangeo in Nord-DeatBchland, Belgieo, Hoi- 
Und. Danemark. Munchen. 1 859. 4to, pp. xlt, Tkb iz. 

(The same.) Untersncbungen Ober die Ricfatiii^ und Starke des Erdmagnetinnas. 
Ac^ Miinchen. 1858, 4to, pp. cxr. 

LrowiG Seidbl: Die Tbeorie der Lichtersdieisiiiig des Satom Miinchea 1959. 
4to. pp. 102, 1 chart. 

Vo!i MAaTiL*s ( Da. Cabl) : Eine Rede lor feifer des Akademiflchen Saccalarfestci 
am. 29 Marz, 1859. Muochen. 4to. pp. 74. 

FBisTMAsrrsL (CAaL) : Die Porphjre im Silnrgebirge too Mittelbohmen. 4to, f^ 
42. 2 Tafeln. 

DAOcaix, P. A. : Traitd de Phjsiqae, tome m, 8to. pp. 1007, avec Table alpbr 
betiqae et analjtique. Toulouse et Paris, 1860. Thu volume contains the aom 
of Elect ricitv, and Optic& 

PsncKDiKos BoeTO!»Soc. Nat. Hbt., 1859. — p. 185. On the recent emptkiBef 
If anna Loa; Jf. if. Lyman.-^p. 138, Descriptions of new shells brongfait boois W 
the North Pacific Expedition; A. A. Gould—p. 142. List of Plants collected bj & 
Samuels in California; A. &niy.— p. 145, list of Phuits collected by J. Xsntosat 
Fort Tejon (5 new species); A, Gray. — p. 150. Natural Histurj. etc, of Mohawk, 
Herkimer Co., N. T.; WkUtemort.^^ 153, On Tibrating dams ; IT. EdwurdM.—^ 
155, Experiments with the Japan Wax-plant, Rhus s<iccedaneam ; JS. S. AmdL— fn 
159, Uabiu of E!M>x fAsciatus; O. CurtU-^p. 180. Green feldspar from Mt DeMft^ 
lie. ; C. T, Jackaon.'-p. 161, New shells of the North Pacific Expedition (of tbt 
genera Patella, Acmflra, Scutellioa, Emarginula. Rimula, Chiton, and Dentalimn): 
A, A, Gould. — p. 166, On reversed bivalve shells; L, Apasrii. — p. 167, On Odoo- 
taspis griseus; D. If. Stvrer. — On the sherldin^ of the antlers of the American red 
deer; /. Wyman. — p. 168, On the Carboniferous rocks of Nova Scotia and the Uni- 
ted States ; W. B. Robert — p. 174, On larvae vomited from the homan stomach, and 
on a new Gordius, G. trifurcatus; White. — p. 175. On a great meteorite reentlr 
discovered in Oregon ; Evann and Jackson. — p. 176, On the geology of the •horei 
of the Bav of Funtiv; ]V. B. Rngert. — p. 176, On the meteor of Angost lllh. 1S59; 
D. A. WelU. — p. 179. On the transformations of the CeciJomvise, a po«ihumoas pa- 
per by the late Dr. T. W. I/arrit. — p. 1 84. On Diatomace.T prefjared bv Mr. Sam- 
uels; Stodder. — p. 185, On Cicindela Hentrti; Harri*. — p. 189. Synonymv of three 
North American butterflic;}; Harris. — p. 191, On the Arrangement of Z<»nlofn<^ 
Mu<ieum9; L. Afra**»z. — p. 192, Experiments on frofj-*; B. J. JrjFri^s. — p. 193. De- 
scriptions of new Ophiuri«i:e belonj^in? to the Smithsonian In>titiiti«m and tn tht 
Museum at Cambridge; T. Lmnan. — 1860. p. 208, On flattened pebbles fi>und io 
the consflomerate of Vermont ; E. Hitchcock. Jr. — p. 209, On a mineral •sub^unce 
found in the medullary cavity of trees nt the Sandwich Islands bv Dr. Win-^luw ; 
A. A. HaycK — p. 211, On the Gorilla; /. Wuman. — p. 213, Chronological Index in 
the Entomological papers of T. W. Harris. M.D. — p. 222. On the lower jaw and a 
t6oth of Phvimter macrocephalut ; /. C. White. s. 

Procckdinos PuiLAOtLPniA Acad. Xat. Sci., 1860. — p. 3, Number of specie* of 
American Unionidie ; /. Lea — Mosasaurus bones from New Jersey ; J. H. Sfark.— 
p. 4, Contribution** to North American I^pidopteroloi^y, No. 3; B. Clemenn. — p 15, 
Appendix to paper on new genera and species of North American Tipulidie with 
short palpi, etc.; A*. 0»ten Sacken. — p. 17, Catalogue of the Mollusks of Mohavk, 
N. Y. ; /. Letris. — p. 19, Notes on the nomenclature of North American fishe«: T. 
Gill. — p. 22. Prodromus descriptionis aninialium evertebratorum. etc Par* VIII, 
CrusLicea Macrura ; W. StimpMn. — p. 47, Mexican Humming birds ; R. M. df O^i. 
— p. 49, Geoijraphlcal di^ntribution of Coleoptera; /. L. Leconte. — Geographical dis- 
tribution of the Helices of North America; W. G. Binney. — p. 51, Reversed UniiH 
nida? ; /. T^ea. — p. 65, Illustrations of fossils ; Conrad and Gahh. — p. 55, Descri|»- 
tions of new species of American fluviatile gasterof-xxls ; J. G. Anthony. — p. 7i. 
Supplement to Catalogue of Venomous Serpents; E. D. Cope. — p. 74, Catalo^jue 
of the Calamarin<e in the Museum of the Academy; E. D. Cope. — p. 80, Df<iTip- 
tions of new species of Cyrena and Corbicula ; T. Prime, — Mexican Humming-bin !<•; 
R. M. de Oca, a. 
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platinum, new alloys of, 270. 
potafth, delected by the blowpipe, 115. 
ruibenium, experimenta of Cla«« opun, 
52. 

exper. upon, by FrHity, 53L 
soda, detection of, by the blawjpipe, 115. 
Clark, A., new doable stars, 297. 

new micrometer, 296. 
Clark, S. JIf ., new compreasor, 6x^ 448. 
ClauM, on the platinum-metals, 425. 
Coon, T^ eruption of Mauna Loa, 302. 



Notice of Distribution of Forests and Culor, cause ofT*^* '^'atttA, 276. 
Trees of North America, by J. O. Cocper,! Compressor, for use with microaeope, new, 
128. J A'. M. Clark, 448. 

Notice of Systematic ArraMement of Cooper, J. G., on forest trees of N.Ainer.,]S8. 
apeciesof Cuscuia, by George J&ii^eiaiaiin,' I CVooAes, W., new chemioal joomal, notict 



128. 

Plants poisoned by arsenic, 440. 

Primitis Flora Amurensis, noticed, 436. 

Tasmania, Flora of^ J. D. Hooker^ no- 
ticed, 440. 
Boydem, U. A., offers premium, 449. 
Brodte, on graphite, 2/4. 
Bronn, H. G., »ee Zoology. 
Brusk, G. J., 8th 2$up. to l)ana*s Min., 363. 
BunaeiLt on blowpipe eiperimeoto, 114. 

c. 

Cagniard Latour, biography of, 966. 

CampbeU, J. L., on aurora of 1859, 258. 

Canals, maritime, 271. 

Cannun, rifled, 270. 

Caricography, C. Dewey, 346. 

Cana, J, V., on sooiogical catalocue, 129. 

CoMniay, ^\A., on new8peciesofCrinoidea/i>eclinometer observations at Gtrard Col- 

68. lege, dincussion of, A. D. Backt, 36. 

Ceniral Asia, Khanikoff's expedition in, 91 Dttcey, C, on aurora of lavj, 253. 
Chauvrnel, W. S., professor of Math, in 

Univ. ol Mo., 145. 



of, 282. 
Cre««on, D. C, on aurora of Aug. 1859, 96. 
Cuigan, E. IV., on aurora of Aug. 1859, 97. 
Curare in.treatment of tetanua, ^6Q. 
Cyclopedia, New American, notice <dt 303, 

451. 

D. 

Darwin, Orisin of Spectea by Natural Se- 
lection, 153. 

review of, A. Gray, 153. 
Darwin, C, Origin of bpeeiea, dte~ ie?itw 
I of; 146. 

Davit, J. B., on meaaorMnenta of the ha- 
I man races, 329. 
I AivtMm'f pressure gauge, 203. 
Daitet, W. R., descrip. of an equatorial, 42L 
DaweoH,J. IV., Archiia, 146. 



Chemical Notices, 1 13, 272, 423. 

ClIBMlSTRY — 

alcohols, new series of, Wurtz, 427. 
aluminum leaf, 430. 



on caricography, 345. 

E. 



Electric light in medicine, 419. 

Lite (U Beaumont, on fold in strata of Petit- 
cellulose, digested by sheep, 432. t-^*^,"'^' ^^^h «« -—«»«—«. «f «^:^ 
. ^lulion of cellSlo^e In ammonia- ^If^Zcu^iis arrangement of specie 

Equatorial, description of, IV. R. Da»ef;421. 
EAjuivalent numbertf, numerical relations of, 
in elementary bodies, i\f. C. Lea, 98, 34V. 
\ Espy, J. F., death of, 304. 



oxyd of copper, 429 
Chemical News, The, IV. Crooket, 232. 
dyeing, theory of, BoUey, 430. 
Elements of Chemical Physics, J. P. 

Cooke ^ noticed, 452. 
graphic acid, Brodte, 275. 
graphite, atomic weight of, Brodie, 274. 
indigo, decoloration of by sesquioxyd 
of iron, 429. 

iiieihionic and lactic acids, A'o^&e, 274. 
lactic acid, alanin formed from, Kolbe, 
425. 

constitution of, Ko&e, 425. 
converted into propionic, 425. 
lithia, detected by the blowpipe, 1 16. 
new bases containing oxygen, IVurt^, 
426. 

organic acids, two new series of, Heintzl 
272. 
osmious acid, J. IV. MaUci, 49. 
papyrine, vegetable parchment, 278. 
platinum and the metals which accom- 
pany it, 113. 

chfiniatry of, Cla«a,^5. 



F. 

Fttvre, on triassic system in Savoy, dec., 119. 

Faye, on solar eclipse, 136. 

Fermentation, Pasteur, 411. 

Field, foftsil fool- marks, 361. 

Fteury, Des races qui se partagent T Europe, 

noticed, 152. 
Foot-marks, fossil, R. Field, 361. 
Forces, T. Lyman, 185. 
Forshcy, C. G., on ourora of 1859, 263. 
Fossagrive^s electric light, 419. 
Fossils — 

at (liay Head, Mass., IV. Stimpton, 145. 
Calceola in Tennessee, J. M. Saford, 

248. 
description of nine new sub carboaiie- 

rous crinuids, Lyon and Casteday, 68. 
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Devonian in Witcon»in, Lopkam, 145. 

New palaoioic, J. H. McCkesney, ^285. 

N. Am. fuuil plants, note on, 434. 

Perminn focf iU of 'J'e\M and New Mex- 
ico. B. P. Shumard, 125. 

Post-pleiocene, of S. Carolina, P. S. 
Holmes, 888. 

Sbellii from Cretaceous rocks of Ne- 
braska, P. B. Meek and F. V. Hoyden, 33 
Fraanhofcr*t lines, Kirchhqff'^t investigation 
of, 423. 

G. 

Geographical Notices, No. X, 82 ; No. XI, 

221 : No. XII, 400. 
Gboloqt — 

Anthracite system of the Alps, Oras. 
128. 

Assinibotne and Saskatchewan Expl. 
Ex., notice of, 288. 

Dolomites of the Fans basin, T. S, Hunt, 
284. 

Explorations in N. Mexico, Texas, and 
Utah, yewheny, 144. 

Gangstudien, &c., notice of, 453. 

Flint in chalk, origin of, G, C. WaUkh, 
447. 

Folding of strata of Petit-C<Bur, Morlil- 
leU Muroiwrn^ EUb de Beaumont, Hismon' 
da.UL 

Fossil flora of Australia, J.D.Hooker, 320. 

Geol. of Nebraska and Utah, F, V, Hay- 
den, 433. 

Geolof leal structure of the Jornada del 
Moerto, New Mexico, O. O. Shumard, 124 



Mo 



Geology of county of Ste. Genevidve, 
o., by B. F. Shumar^ 126. 



452. 



for teachers, &c.., notice of, 288. 
of S. Carolina, by Lieber, notice of. 



Igneous rocks of Canada, T.S.Hunt,282. 
Lombardy Alps, Ombont, 121. 
of the Alps, 118. 

Permian fossils of Texas and New Mex- 
ico, &c., B. F. Shumard, 125. 

Savoy, anthracitic and Jurassic forma- 
tions of, 1 18. 

triansic system in, Favre^ 119. 
Survey of Ky., 287. 
S. C, W7, 459. 
California, 442. 

of Texas, report of, B. F. Shumard, 287. 
GObi, W., chemical notices, 113, 272, 423. 

on the platinum metals, 427. 
Giffard^M automatic injector, 411. 
Gttman, D. C, geographical notices, 82, 221, 

400. 
Go$se, P. H, on Nst Hist of Alabama, 132. 
Graham, T., Elementa of Inorg. Chem., &c., 

noticed, 304. 
Gras, on anthracitic system of the Alps, 122. 
Gravier, C, on aurora of 1859, 390. 
Gray, A., botanical notices, 1219, 436. 

review of Darwin's '* Origin of Species," 
Ac, 153. 
OriBcom, J, H, Memoir of John Griscom, 

LL.D., Ac, 151. 
OuigardoCt lamp for giving light under wa- 
ter, 413. 
Gulf Stream explorationa, A, D, Badke, 199. 



H. 

Haidinger, W., catolos^iie of meteorites, 139. 

Der Meteoreisentall vun Uraschina, no- 
tice of, 3U0 

on aurora of 1859, 395. 
Hall, A., on aurora of 1859, 249. 
HalltnceU, B., on aurora of 1859, 259. 
Haneieeii, C, on aiinira of 1859, 387. 
Haskell, R. C., eruption of Manna Loa, 301. 
Hau«mann, J. F. L., death of, 304. 
Hayden, F. V., explorations in Nehrneka,286. 

geol. of Nebrakka and Utah, 4.33. 

new genus of shells in Nehraska, 33. 
Hayes, I. /., proposed Arctic journey, 401. 
Htintz, on new series of organic acids, 272. 
Heiifrey, A., death of, 441. 
Herrick, Edw. C, on intra-mercurial planet, 

296, 416. 

astronomical notices, 136, 296, 446. 
Hddreth, S. P., meteorological journal, 218. 
Hind, H Y., report of Assiniboiue,&c., Expl. 

Ex., noticed, 288. 
Hofmann, A. VV., vegetsble parchment, 278. 
Holmes, P. S., post-pleiocene fuskils of S. 

Car., 288. 
Hooker, J. D., flora of Australia, 316. 

on origination and distribution of spe- 
cies, &c., 1, 305. 
Horsfield, T., death of, 441. 
Home, N., on aurora of 1859, 251. 
Huhbert, J., on aurora of 1859. 252. 
Human remains in the drift, Prestwich, 269. 
Hunt, T. S., on dolomites of the Paris basin, 
284. 

on igneous rocks of Canada, 282. 

review, on some points in the geol- 
ogy of the Alps, 118. 
Hypnotism, 417. 

I. 

Ice, dissolution of, C. miiUtetey, 111. 

J. 

Jamin, Cours de Physique, Ac, noticed, 152. 
on movement of fluids in porous bodies, 
418. 

Journal of Am. Geog. and Statistical Soc, 
notice of, 402. 

of Koyal Geog. Soe. of London, notice 
of, 246. 

K. 

Khanikfiff^s travels in Persia, 409. 
KimbaU, J. P.. on Sodalite and Elseolite, 65. 
Kirchhoff, on Fraunhofer's lines, 423. 
K(tU)e. on fscthionic and lactic acids, 274. 

on lactic acid, 425. 
Krapf, J. L., Residence and Travels in 

Eostem Africa, 240. 
Kurtz, J. D., Cat. of Recent Marine sheila, 

&c., 294. 

L. 

Lake Ontario, variation in level of, C. 

Vewey, 300. 
Lam^, G., Lemons sur les coordin^es curri- 

lignes, &c., noticed, 152. 
Lane, J. H., on an automatic comparison of 

time, &C., 43. 
Lapham, I. A,^ focks and ibitila in Wia., 115. 
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H., on •mom of 185A, 380l 

._ C, on naiBAicftl rtlaiiofw of 1 

nnbon of EtonTbudin, 96« SW. 
Uinam, JL L. 8., dofttb of; 411. 
Xtnfi, It , nploroiMMM in Psino iod Aigfaui- 

kinii,SSB. ** 

imeuhmnU^ diMovon n now pltiiol. 415. 
Itwrnrmir, L^ nolo to Nowbony't criiirt 

of Dr. Hoer,434. 
Lifler, O. If., geolonoil rarroy of 8o«tli| 

Cofolino, nolko of, U7,45i. 
Ligfat, poffiUtont %eiivity oC S7I. 
U^eborg^ W., loi gonrw L4iriupo,-Ao., 89a 
LiwimgAmM, Dr., lotior from, lOipoocing Afri- 

eo,«l7. 
Xifm, T. ilf.» on oorani of 1859, 9G0. 

MotMfulogy, ofaoenrotiont ot Booffomon- 

to, Col., 4«& 
LoflOttt, £.,on notoor of Not. 15, 1859» 137, 

S96,447. 
on ottfoni of Auf. 98, 1859, H, 149,386 
Ljfmmm, Theodore, on iiireM, 185. 
Lfom, S, 8^ on now ipecioB of orinoidM, 88. 



iCKfan, ChcML^ EloMonUofSoiMtology, 
noticrd, ISa " 

Mognotic dccllnalion, C A. SdboM, 385. 

Mo/jA, B. v., on anniro or 1859. 858. 

on daylight noioor, Nov. 15, 1859, 447. 

Manna Lm, Sandwirh laUndi, eruption of. 
R, a HmtJuO. 301. 

JMoorv, M. F^ Nanlical Monographa, notice 

ilfoMT, F, F., on weigtung moiat procipilotet, 

McChesney, J. H., new polBoioic ToMilt, 285. 
McCradjf^ J., on Oceana nutricula, dec, ISO. 
McDonnold, B. H'., ou meieoric expluaiun, 

138. 
Bfeaturementt of the human racea, J. B. 

DaWt 329. 
Mechanics and Experimental Datn, Fonda 

menial ideaii of, A Morin^ notice of J. 

Bennett' f translalion, 453. 
Meek^ F. B.^ new genus of shells in Nebras 

kn,33. 
Metcalfe S, J., cnlonc, Ac, notice of, 304. 
Meteoroli^ical Journal of Marietta, Ohio, >S. 

P.Hitdreth,2iS. 

MlNBRALB— 

Albite. 364. 

Allanite, 364. 

Anorihite, 365. 

Anti^oriie, 365. 

Apatite, 365. 

Arseniiirct of copper and niekel, T.S. 

Hunt, 377. 
Aragoiiiie, 365. 
Atacamile, 365. 
Axinito, 365. 

Bi«muil), F. A. Qenth, 365. 
Borncite, 363. 
Brogite, 3S'2. 
Bromyrite, F. Field, 366. 
Cancriiiile, 366. 
Carnnliiie, 3ti6. 

Cassiterlte. C. T. JackMn, 366. 
Cerite, RammeUberg, 367. 
Ciiioabar, 367. | 



iMiRBmAi 
C^loriio, 817. 

ChryaocollOt F. flcHtr, 887. 
Cool. a. MttUtr, 887. 
Condnrriie, 867. 
Cupperaa, 868. 
Copper niebel, 888, 377. 
Cyanolite. H. ifew, 868. 
Ctayito, At. J. 7W^« 867. 
Controlla«ite, H. How. 863. 
Ceriiiito, H. Hum, 868^ 869. 
Dathulite, */. D. Wkitmejf^ 868. 
Diaapore, 8oo Nainhte. 
EteuUio, Solon, Maao., J. F. JKaM^A 

Fi im wj jy , 877. 
Emboliio,FFSeM,8e^ 
Feldspar, green, 877. 
FoffgnKMiiio, R, ITfller, 370. 
FbuikUnito, 871. 
Galena, 871. 
Garnet, 371. 

Gondurflhe, Ctoifi, 871. 
daaoriie, W. J. TifflorjnnL 
Halloyaite, ingxtrmik^jn. 
Hayeaino, BmSSarM^ 878. 
llcnHOlio, 878. 
Himichlino, 378. 
Homblendft 878. 
lodyrtio, 878. 
Iriouanino, 878. 
Inm, F.A.Ociilib, 873. 
Koranyrite, 374. 
Lnbradorito, 374. 
Ubetheniio, 374. 
Utliio, iCcMsa, 874. 
Magneeiie, 874. 

Magnoferrite, JZomnelsftei^g', 375. 
Marg&rudiie, 375i 

Marionite, Elderhorst, eee Zinc-Woom, 
Megabromiie, BretthattpL, see Embobk. 
Mikmbromite, Bralkaupt, see 
MiKpickel, 375. 

Mulybdate of iron, GentA, 376. 
Moksoiiite, 376. 
Nsgyngiie, Fotberth, 376. 
Nalnilite, HUuiicetx^ 376. 
Nepheline, 377. 

Nickel-Gyroniie, T. S ifiwl, 277. 
Oligoclnse, vom Ratk^ 377. 
OrtTiticlase, J. D. Whitney^ ZTI. 
On hit e, analysis of, 364. 
Oserhkiie, i^ee Arugonite. 
Pecttilite, J. D. Whitney, 205, 377. 
Pennine, V. Men, 378. 
PlM.leriie, F. A. Oetitk, 378. 
Phoi«|»hocbalcite, 378. 
Pitihbiende, 378. 
Piiilnite, see Pitchblende. 



PIniinum, DfiiWe and Debny, 379. 

Py riles, G. Rofe, 379. 

Pynimorpliiie, Struve, 379. 

Pyn»\ene, Rmss^ 379. 

Pyrrhotine, 379. 

Quarts, Blum aud Cariva, 379. 

Kenlgnr, 379. 

Ripidolile, F. A. Genth, 379. 

Sap«iMiie, 38U. 

Sautilpite, 380. 

Scheelite, F A. Gentk, 390. 

Serpentine, 300. 

Smithaonito, 380. 
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MllfEtAUl— 

8o(Jalite, from Solem, M9M., J. P. KimbaU, 
65,380. 

Spreiuiein, Scheerer, tee NntroUte, 

Statfurthiie, tee BoracUe^ 365. 

Steinmnnnite, see Qulma. 

Siniroeyeriie, W. J. Taylor, 380. 

Talkuiif, iVaumunn, 3S1. 

Tantaiite, A. /^. Nordenfkidld, 381. 

Tennaniiie, Vbm /?ofA, 381. 

Tourmaline. Jem$ch, 381. 

Triphyline, F. Om(«ii, 381. 

Tyrite. Fotyka, G. J. Brush, 381. 

Uraniubile, tee Pitchblende, 

Uranium, iilicalea of. 382. 

I'ranochiilcile, Hermann^ 332. 

Vanadinile, Kokicharow, 382. 

Vivianite, 382. 

Water of Dead Sea, 382. 

Wolfram. P. A, Genth, 382. 

Wulfeuile, 383. 

Zinc Bloom, Elderhorni, O. J. Bnuk^ 383. 

8th Supplement to Dana^t Mineralogy, G. 
J. Brush, 363. 
Mineralogical bibliography, 363, 364. 
Morlotf A.t general views on Archsology, 

Mortillet, on fold in strata of Petit-Cmnr, 121. 
Murchison, on fold in strata of Peiit-Coeur, 

121, 
Muscular contraction, induced by vibration, 

a N, Rood, 449. 

N. 

Nebraska, explorations in, P. V. Hayden, 236. 
Newberry's explorations, &c., 144. 

ancient vegetation of N. Am., 208. 
NidkUs, J., correspondence of, 266, 410. 

on coloring matter of privet, 326. 
Niger, Baikie's expedition to the, 89. 
Nile, sources of, 86. 
Nomenclature, botanical and zoological, W. 

Stimpson, 289. 
Norris, J. // , on aurora of August, 1359, 95. 
Norton, W. A , on Donnli's comet, 79, 333. 
Novnra, voyage around the world by the, 

400. 
Nuitall,T., death of, 441. 

o. 

Obituary— C. Agordh, 441. 

James P. E«py, 304. 

Jean-Fred- Ludw. Haiumann, 304. 

A. Henfrey, 44 1. 

T. llor^efield, 441. 

A. L. S. l.ejeune, 441. 

T. Nuitall, 441. 

Poiii»ot, 415. 

William W. Turner. 152. 

Ge(»rge WiUon, 152. 

Gii»t4ivus Wurdemnnn, 304. 
Objeft-gla»>s, loree, A. Clark, 449. 
Ornilliirhiiites, R Fitid, 361. 
Owen, D. D., geological survey of Ky., 287. 

P. 

Porchmenf, vegetable, 278. 

Parrifh, E., Int. to Prac. Pharmacy, notice 

of, 3v)4. 
Pasteur on fermenlntioo, 411. 



Perioatenro, transplantation of, (Xiier, 413. 
Perkins, H, C, on aurora of 1859, 254. 
Phosphorescence, 420. 
Photo-chemical researches, N. ds St. Victor, 

271. 
Poey, M. A ., on aurtfhi of 1859, 264. 
Poiosot, death of, 415. 
Puruus bodies, movemellt of fluids in, Jamin^ 

418. 
PrescoU, G. B., on aurora of Au^., 1859, 92. 
Pressure gauge, of Thomas Davison. 203. 
Prestwich, human remainsjn driH, 269. 
Privet, on* coloring matter of, J. Nicklis, 326. 
Prises of French Academy, 410-415. 
Prize questions of French Academy, 414. 
Pnijectiles, causes of deviation of elougated, 

/ Q, Barnard, 190. 

Q. 

Quetdei, on auron of 1859. 392. 

R. 

Respiration, on the phenomen oof, £. Smith, 
142. 

Rhees, W, J,, Manual of Public Libraries, 
Slc, notice of, 3U3. 

Ritter, K.. biographical sketch of, D. C. Git- 
man, 221. 

Rocky Mountains, geography of, 82. 

Rogers, W. B., on aurora of 1859, 255. 

Rood, O. N., contraction of the muscles by 
vibration, 449. 

Royce, F. W., on aurora of Aug., 1859, 97. 

S. 

Safford, J. M., on Calceolo in Tenn., 248. 

Schaffner, T. P., Telegraphic Manual, notice 
of, LV). 

Schlagiutweit, A., death of, in Turkistan, 236. 
ethnogrophical colleeiiuns, 235. 
on salt lakes of the Himalayas, 245. 

Schmarda, L. K , Neue Wirbellose Thiere, 
&c., 293. 

Scholt, C. A, magnetic declination, 335. 

Schweizer, solution of celluhtse, &c., 429. 

Secchi, on aurora of 1859, 397. 

SeldeH,J. E., on aurora of Aug., 1859, 95. 

Shumard, B. F, notices of Permian fossils 
of Texas and New Meiico, &c., 125. 

observations on geology of Ste. Gene- 
vieve, Mo., 126. 

report of Geol. and Agr. survey of Tex- 
as, noticed, 287. 

Shumard, G. G., on geology of Jornada del 
Muerto, New Mexico, 124. 

SiUacius, N., reprint of a tract by, noticed^ 
400. 

SiUtman, B., notice of New Am. Cyc, 303. 

S'ismonda, on fold in strata of Petit Coour, 
121. 

Smutlwood, C, on aurora of 1859, 250, 251. 

Smith, E , on respiration, 142. 

Smith, J., on caufo of color and theory of 
light, 276. 

SniithKunion mitcelloneons collections, 45L 

Species, origination and distribution of, J. D. 
Hocktr, 1, 3ii5. 

Speke, explorations in eastern Africa, 242. 

Stimpson, W., botonical and zoological no- 
menclature, 269. 
foMuii ot Goy Head, Man., 145. 
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Stimpton, W., geolofiral noCicet, 888. 

on Miihracida, 13*2. 

obiuiory of W. W. Turner, 152. 

trip to Beaufort, 8. C. 412. 

xoulogifal bibliogmnliy, 133, 293. 

zoological noticed. 12^, 442. 
Storer, F. IL, Chcnucal noucc*. 278, 429. 



T. 

7ViMJM>r, experimentM on rifled cannon, 270. 

Ta^mAnin, introduclury esKuy lu flora of, 
J. D. Huokfr, 1. »J5. 

Tvnnt V, ^' , Geology for Tcachcra, &c., no- 
lice "of. 2«8. 

TAajyiT, /i. £*., on aurora of Aug. 1S59, 96. 

Thermometer, effect of pressure on Saxlon's. 
2(>3. 

Time, automatic comnarinon of, between 
dit-tant elatioiit, J. it. Itune^ 43. 

Triibn<^'« (Sindu to Am. liL, notice of, D, C. 
GUman,JOi. 

V. ' I 

Victor^ N. de SL, pboto^hem. researches, 
271. 

w. 

yVallicht G' C, origin of flint in chalk, 447. 
Weighing of moist precipitates, F. F. Ma^r, 
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WiinUtnd, H. F., New Zool. Jour., 295. 
Whitnty, J. D., on Perioliie, 205. 
yVhiKltMvtf^ C.J on the disbolution of field ice, 
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Erratum^ in part of edition— p. 454, line 13, for "Dagurin," read " Daccis." 



NOTICE. 



At the close of Volume XXX, Nov. 1660, an alphabetical and ana- 
lytical Index will bo prepared to the ten Volumes of this Journal com- 
pleted by that number. This Index will bo issued to all subscribers 
with the number for January, 1661, and may also be ordered sep- 
arately. 
New Uavon, May 1, 1860. 
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